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To strengthen voices in the newest submarine cables between Key West 
and Havana amplifiers had to be built right into the cables them- 
selves. With the cables, these amplifiers had to be laid in heaving 
seas; and they must work for years under the immense pressure of 
5000 feet of water. 

For this job, Bell Laboratories engineers developed a new kind 
of amplifier — cable-shaped and flexible, with a new kind of water- 
tight seal. 


To serve far beyond reach of repair, they developed electron tubes 
and other parts, then assembled them in dust-free rooms, 


The two cables — each has but two conductors — simultaneously 
carry 24 conversations as well as current to run the electron tubes. 


With these deep-sea amplifiers, submarine cables carry more mes- 
sages ... another example of how research in Bell Telephone Labora- 
tories helps improve telephone service each year while costs stay low. 


BELL TELEPHONE LABORATORIES 


< 
© Exploring and inventing, devising and perfecting, for f EA) 
telephone service. 
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Cutaway view of deep-sea amplifier. Elements rings in a copper tube. Glass tape, armor wire 
are housed in plastic cases, enclosed in steel and impregnated fiber complete the sheath, 
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BLEND of MECHANICAL ENGINEERING 
p And ENGINEERING ECONOMICS 


MANUFACTURING EQUIPMENT 
AND PROCESSES 


By Charles W. Lytle This 27 chapter book, in which the student 
Professor of Industrial Engineering, _ never is obliged to take anything for granted, pre- 
New York University sents the ‘know how” an engineer needs to de- 
And A rthur F. Gould termine what machines and processes will best meet 
Associate Professor of Industrial any set of requirements. While operating tech- 
Engineering, Lehigh University niques are explained, the understanding of prin- 
ciples and purposes is emphasized. Abundantly 
illustrated, and selective rather than comprehensive, about half the book deals with metal 
finishing. The concluding sections on Controlling Quality and Selection of Equipment, 
drawing on the foregoing information, review how one method may compete with another 
and how the engineer must approach any problem of selecting the best method suited to 
all requi t hanical and economical. Throughout the book recent advances re- 
lating to processes, equipment, and substitute materials have been included. 


Illustration and order of treatment in no other textbook on the subject are so well 
suited to classroom use. Supplementary references are unnecessary unless extreme 
specialization is desired. Though time limitations necessitate some assignment omissions, 
this book is ideal for a two-hour, one-semester course. Where students have separate 
courses in metallurgy, quality control, and economic selection, the chapters on these subjects 
may be omitted. Use of carefully selected films to accompany the one-semester course 
is suggested, rather than assignment of all chapters. With fuller use of films, this text- 
book is adequate for a two-hour, two-semester course. Weekly inspection trips, particularly 
when applied shop courses do not accompany the lecture course, are recommended. 


760 pages, 6 x 9, illustrated 
ORDER YOUR EXAMINATION COPY NOW $5.50 


Our 60th Year! 
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INTERNATIONAL TEXTBOOK COMPANY 
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9 New Textbooks . . . 


D.C. POWER SYSTEMS for AIRCRAFT 


By R. H. Kaurmann, General Electric Company and H. J.4Finison 
Armour Research Foundation. One of the GENERAL ELECTRIC 
SERIES written for the advancement of engineering practice. 
October 1951. Approx. 218 pages. Prob. $5.75. 


IRRIGATION ENGINEERING 
Volume I: Agricultural and Hydrological Phases. By Ivan Houx, 
Consulting Engineer. 1951. 545 pages. College Ed. $9.00. 


FINITE DEFORMATION of an ELASTIC SOLID 
By Francis D. Murnacuan, Instituto Tecnolégica de Aerondutica, 
Brazil. One of the Wiley Applied Mathematics Series, edited by 
I. S. Sokolnikoff. Ready in November, Approx. 147 pages. Prob. 
$4.00. 


FOUNDRY WORK 
By Epwin W. Doe, Brooklyn Technical High School. Prepared 
in Cooperation with the Textbook Committee, Educational Divi- 
sion, American Foundrymen’s Society. October 1951. Approx. 
100 pages. Prob. $1.56. 


PRINCIPLES of RADIO 


Sixth Edition. By Keiro Henney and A. RicHarpson, 
Iowa State College. Ready in Fanuary. Approx. 608 pages. 
Prob. $5.50. ‘ 


HELICOPTER ANALYSIS 
By ALEXANDER A. Nixkousky, Princeton University. . . . Ready in 
November. Approx. 340 pages. Prob. $8.00. 


INDUSTRIAL FURNACES 
Volume I. Fourth Edition. By W. Trinxs, Carnegie Institute 
of Technology. . . . 1951. 526 pages. Prob. $10.00. 


EQUIVALENT CIRCUITS of ELECTRIC MACHINERY 
By Gasriet Kron, General Electric Company. One of the GEN- 
ERAL ELECTRIC SERIES written for the advancement of 
engineering knowledge. October 1951. Approx. 290 pages. : 


PLASTICS MOLDING 
By Joun Detmonte, Furane Plastics Inc. . . . October 1951. 
Approx. 476 pages. Prob. $9.00. 


Send for copies on approval 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave. New York 16, N.Y. 
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Engineering Tents 


Elementary Problems 
in Engineering 
Leach & Beakley 


Containing one of the most interesting and thorough ap- 
proaches to the slide rule to be found, this text also helps 
the student adapt himself to college work by arranging the 
subject matter so that it progresses from simple mathemat- 
ics to more difficult operations. Published in July—$3.50 


An Elementary Textbook 
in Hydraulies and 


Fluid Meehanies 
Powell 


This revised edition of Mechanics of Liquids contains many 
new articles. The old articles have been almost entirely 
rewritten. Enough new problems have been added to 
bring the total up to 531. Ready September-October 


Introductory Soil 
Mechanics & Foundations 


Sowers & Sowers 


Showing how soil problems can be solved analytically, the 
authors’ book combines the viewpoint of the student, the 
instructor, and the practicing engineer and stresses the 
application of soil mechanics to practical problems in 
engineering design and construction. 1951—$4.75 


Geared for Modern Classroom Use 


Eleetrie Cireuits 
for Engineers 
Kraybill 


Here is a book that provides a sound understanding of 
fundamental electrical engineering theories and their 
applications. Circuit theory is clarified by a logical 

presentation of a-c and d-c relationships. 1951—$3.85 


Practieal 
Photogrammetry 
Sharp 


This book contains a selection of the principal theories 
and practices which an engineer is most apt to encounter 
in general engineering practice. Here are concise dis- 
cussions of the fundamental principles of photogram- 
metry with examples of practical applications. Ready 
in the fall 


Transmission Lines & 
Filter Networks 


Karakash 


Bringing together detailed, up-to-date information on 
transmission lines, networks, and electric wave filters, 
the author covers low and high frequency circuits with 

emphasis on the use of transmission lines in high fre- 
quency circuits. 1950—$6.00 


JTHE MACMILLAN COMPANY 
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Volumes in Engineering Mechanics... 


m@ STATICS and STRENGTH of MATERIALS 


by JASPER O. DRAFFIN and W. LEIGHTON COLLINS, both of the 
University of Illinois. An elementary textbook for students who do not ex- 
pect to pursue an extended rigorous engineering curriculum, or who begin the 
study of mechanics before completing calculus. In statics, the book covers 
coplanar force systems in detail, and systems in space. Treatment of materials 
and working stresses includes modern light-weight alloys, high-strength steel, 
and plastics. Covers stress concentrations; and resistance of materials to 
energy, creep, and repeated loadings. 467 illustrations. 389 pages. $6.50 


ELEMENTARY ENGINEERING MECHANICS 


by CHARLES O. HARRIS, Michigan State College. A textbook for a basic 
college course adequate for all branches of engineering. It is prepared to help 
the student develop: 1) a practical mastery of mechanics; 2) analytical and 
reasoning power. Fresh in viewpoint, organization, scope, and teaching 
method, the book includes: A careful development of the concept of equilib- 
rium; a penetrating discussion of the independence of equilibrium; an inclu- 
sion of trusses, cables, and friction as sub-topics under equilibrium. 691 illus- 
trations. 445 pages. $5.50 


m MECHANICS of MATERIALS , 


by GLENN MURPHY, Iowa State College. A textbook for the standard 
undergraduate course. Principles of statics, geometry of loaded members, and 
effects of properties of material are emphasized in stress situations, and used 
as a starting point in developing each phase of the work. A generous set of 
detailed problems is included, some simple, many requiring a reasonable degree 
of mastery. The book acquaints the student with the standard procedure of 
analysis and at the same time makes him aware that our knowledge of ma- 
terials is constantly growing. 310 pages. $4.75 


m@ STRENGTH of MATERIALS 


by MAX M. FROCHT,, Illinois Institute of Technology. A textbook reflect- 
ing the modern problems of strength of materials. ‘The book opens with a 
discussion of the two basic types a failure, excessive deformation and fracture, 
prevention of which becomes the primary objective. Throughout the develop- 
ment, stresses, strains, and deflection are viewed as a means to this end. A 
new approach is featured, by which the student makes an easy transition from 
his familiar ete of statics through the solution of a variety of statically 
determinate problems in stress analysis. 420 pages. $5.50 


m@ ENGINEERING STATICS and DYNAMICS 


by DAN H. PLETTA, Virginia Polytechnic Institute. Developed over twen 
years of teaching undergraduate and graduate mechanics, this new textboo 
in elementary statics and dynamics is intended for beginning courses in the 
subject. In order to make analysis routine, with each application fitting into 
an understandable, easily-remembered pattern, the subject matter is presented 
deductively by developing the general theory of each topic first, then consider- 
ing specific applications. Ample space has been given to illustrative examples. 
410 pages. $5.50 


THE RONALD PRESS COMPANY 


Fifteen East Twenty-Sixth Street . New York 10, N. Y. 
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To gain valuable industrial experi- 
ence before starting to study for 
his Doctor’s degree, Robert D. 
Haberstroh worked at the West- 
inghouse Research Laboratories 
during his 1950 vacation. He is 
shown preparing to run a test on 
ac bustion ch b for a gas 
turbine. Mr. Haberstroh, a native 
of Johnstown, Pa., was graduated 
under the George Westinghouse 
Scholarship Program from 
Carnegie Institute of Technology 
last year with a Bachelor’s Degree 
in mechanical engineering. 


Co-operation with Schools 
to Stimulate Interest of Graduate Students 


For more than half a century, Westinghouse has placed major emphasis on 
co-operating with educational institutions in the process of building men for 
positions of leadership. It was a pioneer in providing orientation and training 
programs for newly employed college graduates and in offering all employees 
opportunities for advanced degree work in co-operation with local universi- ~ 
ties. It has also been a leader in encouraging higher education in science and 
engineering through a large-scale program of scholarships and fellowships. 

One of the latest additions to this broad program is a plan to co-operate with 
engineering schools in their advanced work by supplementing technical 
training with actual research experience. 

Through this plan, selected students in graduate schools who are interested 
in the field of research are given the opportunity to get practical laboratory 
experience. During summer months, 10 outstanding students selected from 
engineering schools are given the opportunity to gain experience in the 
Westinghouse Research Laboratories. 

Working beside seasoned research people, these young scientists gain first- 
hand experience in industrial research practices and techniques. Besides gain- 
ing much practical experience and valuable counsel, they earn while they learn. 

Through this co-operation with colleges, Westinghouse hopes to aid 
students in choosing the scientific field they should enter, and, at the same 
time, strengthen their foundation for graduate school work. 

Westinghouse Electric Corporation, Pittsburgh, Pennsylvania. G-10138 
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AUTOMATIC FEEDBACK CONTROL 


By W. R. AnRENpT, Ahrendt Instrument Company, and JoHN F. TapLin. 
412 pages, $7.50 


A text for the standard course in servomechanisms offered in Electrical Engineer- 
ing departments, this text is concerned with the analysis of automatic feedback 
control systems and the design or selection of required control apparatus. Offers 
a thorough discussion of the theory of automatic control, and a detailed discussion 
of the types of problems encountered in each type of industry. 


GENERATING STATIONS. New 4th Edition 
By A. H. Lovett, University of Michigan. 431 pages, $6.50 


Offering a broad foundation for an understanding of the engineering features of 
the power industry as a whole, this text is directed to engineers who wish to analyze 
the problems of power plant design and the associated transmissions from an 
economic point of view. Emphasis is placed on the vital interrelation of the 
mechanical and electrical elements in design. 


ANALYSIS OF ALTERNATING—CURRENT CIRCUITS 


By LEPaAGE and SAMUEL SEELY, Syracuse University. Electrical 
and Electronic Engineering Series. Ready in October 


A text designed to lay the foundation for most phases of network analysis, this 
book is developed from elementary concepts. It covers lumped and distributed 
networks in the steady state and lumped networks in the transient state. Em- 
phasis is on understanding rather than on rules for working problems. 


FOURIER TRANSFORMS 


By Ian N. SNEDDON, University of Glasgow. International Series in Pure 
and Applied Mathematics. 542 pages, $10.00 


In this text a distinguished British mathematician presents a wealth of useful 
material. The standard subject matter of Fourier Series and operational mathe- 
matics is extended to cover a great variety of applications to problems in engineer- 
ing and physics. The exposition of the theory will appeal equally to pure and 
applied mathematicians. 
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HEATING DESIGN AND PRACTICE 
By RoBERT HENDERSON EMERICK. 449 pages, $8.00 


Covers the problems of design on steam, hot water, and warm air heating systems, 
illustrating means and methods now in practice, and suggesting new ways of 
approach. In addition, information is included on such topics as radiant heating, 
the heat pump, baseboard units; analysis of bids; case histories; etc. 


HEAT AND THERMODYNAMICS. New 3rd edition 
By Mark W. Zemansky, College of the City of New York. 461 pages, $6.00 


The first ten chapters of this successful intermediate text deal with the funda- 
mentals of the subject, including the concepts of temperature, heat, internal 
energy and entrophy, and the first and second laws of thermodynamics. The 
remaining nine chapters deal with physical, chemical, and engineering applica- 
tions. 


THE MIAMI CONSERVANCY DISTRICT 
By ArtHUR MorGan. 504 pages, $6.50 


Describes the largest flood control project of its kind ever undertaken, a unique 
pioneer project with unprecedented engineering design, initiated after the great 
Dayton, Ohio flood of 1913. The controlling spirit of the book is one of creative 
pioneering, as the story of the flood is unfolded and the resultant group engineer- 
ing effort initiated to prevent its reoccurrence. All aspects of this pioneering 
development are analyzed. 


INDUSTRIAL PIPING 
By Cuares T. LITTLETON. 394 pages, $8.00 


This book is intended to replace the countless data sheets, handbooks, leaflets, 
catalogues, and standard specifications required by the piping designer and the 
erection foreman. Information for each service (water, gas, steam, etc.) has been 
gathered into separate chapters covering pertinent methods of flow calculations 
as well as the most commonly used material, fittings, and valves for that specific 
service. 


Send for copies on approval 


McGRAW-HILL 1 BOOK COMPANY, Inc. 
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ADVANCED ENGINEERING MATHEMATICS 
By C. R. Wy.tr, University of Utah. 640 pages, $7.50 


Provides an introduction to those fields of advanced mathematics which are 
currently of engineering significance. Covers such topics as ordinary and partial 
differential equations, Fourier series and the Fourier integral, vector analysis, 
numerical solution of equations and systems of equations, finite differences, least 
squares, etc. Relationships of various topics are emphasized. 


PILE FOUNDATIONS. Theory, Design, and Practice 
ey — D. CHELLIs, Stone and Webster Engineering Corp. 681 pages, 


Provides the necessary background, data, and information to enable pile founda- 
tions to be designed economically, efficiently, and safely. The author cover, 
basic principles of soil mechanics, driving theories, group action, descriptions of 
all types of piles, choices of piles and driving equipment, pile design against 
vertical and lateral forces, decay, borers, and corrosion, etc. 


ELECTRICAL ENGINEERING. 6th Edition 
By CLARENCE V. CuristTIE, McGill University. Ready in November 


A revision of this standard text, containing much new information as well as 
new descriptive material and problems. Slanted primarily for power courses, 
the text still offers a satisfactory basis for students interested in the communica- 
tion field alone. As before the treatment is fundamental and general. 


ALTERNATING CURRENT MACHINES 
By GEorGE V. MUELLER, Purdue University. Ready in November 


With underlying emphasis on design, this text presents an analysis of the con- 
struction and operating principles of transformers, polyphase induction machines, 
synchronous machines, single phase motors, and rectifiers. Standard symbols and 
abbreviations are used throughout. 


Send for copies on approval 
McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street New York 18, N.Y. 
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The Engineering Shortage Continues* 


By 8. C. HOLLISTER 
Dean, College of Engineering, Cornell University 
President ASEE 


Last autumn a survey was made by the 
Manpower Committee of the Society to 
ascertain the outlook for engineering 
graduates in the immediate future. The 
result was that the freshman class was 
found to be substantially below that of 
19449—a drop of about twenty per cent. 

During the winter, much publicity was 
given to the shortage and its conse- 
quences upon the welfare and security 
of the nation. Special attention was 
given to informing high school princi- 
pals and counselors concerning the great 
ned for engineers. It was noted that 
instead of a pre-war rate of 5.8 per cent 
of male high school graduates who en- 
tered engineering schools, only 4.8 per 
ent elected this profession in 1950. 
Many hoped that the effort to inform 
secondary school officials of the situa- 
tion would result in a larger freshman 
dass in the fall of 1951. 

As of June 1, 1951, the Manpower 
Committee made a survey of the 34 col- 
leges that had participated in last fall’s 
survey, to obtain the best estimate of the 
sie of the freshman class of this coming 
fall. The result of this survey indicated 
that the expected class would be of the 
same size as that of last fall. Thus it 
appears that during the last year there 
has been no appreciable increase in the 
percentage of high school graduates de- 
sirous of entering the study of engineer- 


ing. 

There is little doubt that a variety of 
factors are responsible for the sustained 
low rate of students entering upon engi- 
neering. Before the outbreak of war in 


*Presented before the ECAC, at East 
Lansing, June 1951. 


Korea, there was a much-published and 
mistaken anticipation that there would 
be a great over-supply of engineers; and 
to some extent this notion still lingers. 
In some quarters high school guidance 
counselors are reluctant to advise a boy 
to take an engineering course when there 
is only one chance in two that he may 
graduate (not realizing, no doubt, that 
the same ratio applies to collegiate work 
as a whole). Interesting careers for boys 
with similar aptitudes are developing in 
other fields. The generalization of high 
school training may not provide the nee- 
essary entrance requirements for engi- 
neering unless the choice is made early; 
and some boys do not reach a decision 
soon enough. These factors, and no 
doubt others, tend to restrict the number - 
that may enter engineering from high 
school. The writer believes that any sub- 
stantial increase in the number so en- 
tering will be slow in maturing; but also 
that it is essential to work diligently 
toward achieving this end. 


Need for Engineering Graduates 


About a year ago the writer was brash 
enough to make an estimate of the an- 
nual need for engineering graduates, and 
placed the figure at 30,000. The Bureau 
of Labor Statistics had previously esti- 
mated the need through the 1950’s as 
gradually rising from 18,000 to 22,000 
over that period. This agreed with the 
pre-war trend of engineering graduates 
given in the writer’s paper in this Jour- 
NAL in March 1949. Allowing for 
10,000 needed by the armed force as en- 
gineering specialists, estimated from the 
Report, for a 344 million man military 
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THE ENGINEERING 


force, gave an average total over the pe- 
riod of 30,000. This did not, of course, 
make any provision for utilizing engi- 
neers in positions in which no engineer- 


ing training is required. At the time, 


some thought, and time proved, that this 
was far too conservative a figure. 

Early in June 1951 the Engineering 
Manpower Commission made a survey of 
378 companies and government agencies, 
to determine their immediate need of en- 
gineers. The result of this survey in- 
dicated a total national need of 80,000 
engineers, quite independent of those 
needed in uniform. Against this need 
there were graduated 38,000 men, half of 
whom, the Manpower Commission de- 
termined by survey, were committed or 
subject to military duty. The unfilled 
demand as estimated by industry was 
therefore 60,000 by the end of June. 

Some persons believe that the indus- 
trial and governmental estimate of engi- 


SHORTAGE CONTINUES 


neers needed is too high; that it is not, 
shake-down figure of real need. I cap 
only say to this that many industries ey. 
pressly stated their estimate was not ip. 
flated and that it was realistic. The fagt 
is, furthermore, that there is no other 
dependable figure available, and no way 
to get one except by the method em. 
ployed in obtaining this one. Even if 
one discounted the total figure by 25 per. 
cent, or 20,000, there is still no comfort 
in the resulting unfilled shortage of 
40,000. 


Significance of Statistical Evidence 


What is the outlook? What is the im. 
portant significance of these figures? 

There is great risk in attempting to 
forecast the situation respecting 
power over the next few years; yet the 
writer believes the present status of en- 
gineering manpower to be so critical in 
the nation’s welfare and security that 
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THE ENGINEERING SHORTAGE CONTINUES 


gery means available should be utilized 
to make adequate preparation for the 
future. Appraisal must be made with 
what evidence is at hand, without await- 
ing the elusive and practically unattain- 
able perfect data. 

The first factor of importance (see 
chart) is that there is a wholly inade- 
quate supply of engineering graduates to 
meet the ultraconservative estimate of 
need of 30,000 per annum. The best ef- 
forts at increasing interest of high school 
graduates may add 4000 or 5000 to the 
anual graduations in engineering—but 
not before 1956. With the addition of 
5000 that year the total graduations 
would be only 22,000. 

The second factor of importance is that 
at present enrollments, and with no with- 
drawals for military service of any engi- 
neering students, there will not be enough 
graduates by and after 1953, at least to 
1961, to meet the peacetime need as con- 
srvatively estimated by the Bureau of 
Labor Statisties, the shortage being at 
least 20 per cent. 

The third factor of importance is that 
during the post-war four years prior to 
Korea, 149,000 were graduated and em- 
ployed. This is a greater rate than that 
of the pre-war years upon which the 
Bureau of Labor Statistics based its 
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peacetime estimate for the 1950’s, by 
nearly 90 per cent. A conservative esti- 
mate of post-war peacetime need would 
appear to be 30,000. 

The fourth factor of significance is that 
the industrial and governmental civilian 
need of engineers is far greater that the 
graduating class of 1951 (38,000). What- 
ever the military requirements for engi- 
neers may be, they are not available ex- 
cept by taking men from indutry; thus 
further intensifying the needs of in- 
dustry. 

The fifth factor of importance is that 
all considerations of need are based upon 
the current pattern of utilization of engi- 
neers by industry and government. The 
first step toward. bringing need and sup- 
ply toward better agreement will be to 
change the pattern of utilization through 
spreading the engineer’s work over a 
greater range, and thereby lessening the 
need. The extent to which policy deci- 
sions by industry and government can in 
this way achieve a modification will de- 
termine the extent of the reduction of 
need (see curves A, B or C, on chart). 
In any case, it does not now appear that 
by any present or likely pattern of utili- 
zation or available source of supply the 
need and supply will be brought into 
balance over the next decade. 
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The Engineering Manpower Commission of the 
EJC: Its Objectives and Activities 


By MR. CAREY H. BROWN 


Chairman, Engineering Manpower Commission, Engineers’ Joint Council 


Cooperation of the American Society 
for Engineering Education with Engi- 
neers Joint Council in the formation of 
the Engineering Manpower Commission 
is most appropriate and timely. The 
Commission consists of three representa- 
tives of ASEE, Mr. Armsby, Dean Hol- 
lister and Dean Saville, and three rep- 
resentatives of each of the constituent 
societies of Engineers Joint Council, 
namely, the Mechanical, Civil, Electrical, 
Chemical, and Mining and Metallurgical 
Engineers. The Commission’s head- 
quarters are located with EJC in the 
Engineering Societies’ Building in New 
York City. Mr. T. A. Marshall, Jr. is 
Executive Secretary. Incidentally, it 
seems to me that the EMC is a very good 
illustration of the ability of the engineer- 
ing profession to act in unity when the 
need arises. 

Failure or inability to foresee or to 
provide for the tremendous industrial and 
scientific growth of the Country since 
World War II, the demands of the pres- 
ent defense program and the coincidence 
of the passing of the G. I. college train- 
ing program with the arrival at college 
age of the meager boy crop of the early 
thirties are main causes of the present 
shortage of engineers. 

A survey in June 1951 (the present 
month) of the needs of 378 companies 
and government agencies shows that 
about 80,000 engineers are needed now 
exclusive of the needs of the military. 
When the current graduating class of 
38,000 is absorbed there will still be an 
unfilled demand for 42,000 engineering 


graduates. However, a recent study of 
the 1951 class of engineering graduates 
showed that the military, through R.0, 
T.C. and reserve programs, and through 
the Selective Service System, will siphon 
off about 19,000 engineering graduates, 
The actual unfilled demand will then he 
for more than 60,000 engineers. 

The urgent need for engineers cannot 
be met through the current sources of 
supply. The 1952 graduating class will 
be only about 26,000; 1953 about 17,000; 
1954 probably even less than 1953. 


Causes of the Shortage 


The increased complexity of our in- 
dustry and the development of new tech- 
nological areas such as atomic energy, 
antibiotics, jet propulsion, electronics, 
ete. have caused a definite upturn in the 
use of engineers and scientists quite in- 
dependent of mobilization. The ratio of 
engineers to direct labor has been in- 
creasing steadily since 1890. It now 
stands at about 1600 engineers per 100, 
000 workers according to the Bureau 
of Labor statistics and there is no sign 
yet that the relationship has commenced 
to level off. 

The present partial mobilization has 
caused another sharp increase in the de- 
mand for engineers to speed up and im- 
prove the design, development, and pro- 
duction of the implements of modern 
warfare and other essential defense and 
civilian needs, and for the expansion of 
existing plants and facilities so vital to 
the national defense. Superimposed on 
this, is the loss of technical manpower 
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jn industry as the result of the call of 
reservists to the service and the demands 
of Selective Service. 

It is not possible to determine from the 
answers obtained whether the sharp in- 
erease in demand is due to the tooling-up 
needs of a partial mobilization, or be- 
cause of the extreme technological ad- 
vance of the past several years and the 
increased use of engineers and scientists 
by various organizations and agencies. 
There is some reason to believe that much 
of the increase may be a long term trend. 


Extent of the Shortage 


The Engineering Manpower Commis- 
sion is deeply concerned over the magni- 
tude of the shortage of engineers and 
scientists and its probable consequences to 
the national health, safety, and interest. 
Studies will continue to be made to de- 
termine to what extent the shortage is a 
short term or a long term problem and 
what efforts can be made to aid govern- 
ment, private enterprise, and others in 
determining policies to promote the most 
effective utilization of engineers and to 
maintain the supply, so that our tech- 
nological superiority will not suffer. 

The seriousness of the situation is ag- 
gravated by the fact that coupled with 
the existing shortage is the prospect of 
increasing shortage over at least the next 
four years. The output from our engi- 
neering colleges is fairly well fixed until 
1954. The prospect as to numbers of 
graduates compared to foreseen demand 
is not encouraging. 

Dean Hollister has told me that he ex- 
pects to undertake at once revised esti- 
mates in accordance with the figures pre- 
sented to you today. In making such an 
estimate of the needs of future years, it 
will of course be necessary to formulate 
some judgment as to the division of this 
60,000 present estimate of unfilled need. 
How many of that number are needed 
temporarily to meet requirements of de- 
fense industry which will not repeat, 
and how many of that number represent 
a continuing requirement over coming 
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years as a result of technological de- 
velopment in industry? 


The Effect of the Shortage and the 
Steps to Counteract It 


What is the effect of this shortage? 
The strength of the United Nations in 
the present world struggle depends upon 
industrial might. We can not match 
our enemies in numbers of men—we must 
excel them in the quality and quantity 
of weapons produced as well as in the 
spirit and resourcefulness of individual 
soldiers. If the United States is to be 
“The Arsenal of Democracy” we must 
have the necessary trained technical man- 
power, both in the Armed Services and 
in industry. To do this we must keep 
the pipeline full by steps to meet esti- 
mated needs for freshmen and graduates, 
as indicated on the slides previously 
shown you. Without student material 
our facilities for engineering education 
will suffer, to our great disadvantage. 

To meet these problems the EMC of 
EJC was organized “To Aid in Estab- 
lishing the Importance of the Engineer- 
ing Profession to the National Economy, 
to Aid in Maintaining the Supply of 
Trained Engineers and to Promote the 
Most Effective Utilization of Engineers 
in the National Health, Safety and In- 
terest.” 

How have we gone about this? The 
first step was to get wide publicity for 
the facts—or the best possible estimate 
of the facts—as to “The Critical Short- 
age of Engineers.” Dean Hollister’s ar- 
ticle, titled as above, and various other 
articles on the same or similar subjects 
have brought about quite widespread 
realization of the seriousness of the situa- 
tion. Action taken as to deferment of 
college students, though not pin-pointed 
so as to make it apply to the specific 
needs here discussed, indicates such reali- 
zation. The pronouncements and charts 
of the U. S. Bureau of Labor Statistics 
have been changed so as to present to 
prospective students an entirely different 
picture as to the outlook for engineers. 
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The EMC published and distributed to 
principals, guidance teachers and science 
teachers in some 23,000 high schools a 
circular descriptive of the need and the 
opportunity for engineers, accompanied 


by other material relating to the im-~ 


portance of the engineering profession 
and the opportunities which it offers. 
We have urged upon the Department of 
Defense and upon civilian agencies of 
the government, steps to secure most ef- 
fective utilization of engineers. Mr. 
Armsby of the Office of Education of the 
Federal Security Agency, as a member of 
EMC, has been very effective in this 
connection. The Civil Service Commis- 
sion has taken steps to avoid misuse of 
engineering manpower. The Defense De- 
partment has not yet gone as far as it 
should in organizating its procedures to 
“Promote the Most Effective Utiliza- 
tion of Engineers.” 

The problem is a large one but it must 
be solved, as the most serious aspect of 
the shortage of engineers and scientists 
is its effect upon the production of muni- 
tions. One serious defect in the present 
situation is the almost universal tendency 
of the Armed Services to catalogue every 
Reservist now in the same rating which he 
had in the Service in Warld War II. 
If he was an artillery observer then he 
is so thought of now, even though mean- 
while under the G. I. Bill or otherwise, he 
may have graduated in electrical engi- 
neering and have had considerable prac- 
tical experience in some specialized field. 
Draftees seem, in many cases, to be as- 
signed with little regard to civilian train- 
ing and experience. 

Without doubt this is will im- 
prove. Steps are now underway to as- 
sure to defense industries more adequate 
opportunity to present their cases for 
deferment of individuals essential to de- 
fense production. 

There is a lot of emotional feeling re- 
garding the service of men under arms 
as compared to their service in defense 
industry, but we must be realistic and 
objective with regard to our point of 
view on that subject. It goes without 
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saying, I believe, that we cannot pos- 
sibly match our potential enemies in num- 
bers of men. We must out-produce them. 
For that reason it is absolutely essen- 
tial, as the previous speakers and others 
have pointed out and as you no doubt 
realize, that our manpower be utilized 
where it is most effective. In some cases 
that may even be contrary to the inner 
desire of the man himself; but somehow 


we must get across the idea that service 


in production and service under arms 
are equally important and honorable. 
.Industry, too, must avoid waste of 
technical manpower. The _ institution 
within industry of well-planned high level 
training courses for graduate engineers 
is urged by EMC as a means of securing 
the integration of these men into produe- 
tive activity and their ability to make 
maximum contribution to the National 
effort. The reestablishment of Federally 
aided training courses for technicians is 
under consideration. 


The Demand for Engineers 


I would like to read from an advertise- 
ment which I clipped from a recent is- 
sue of a technical journal. This bears 
upon the general situation as to the need 
for engineers for both military and ¢- 
vilian objectives. I will omit the name 
of the company—just call it Blank Com- 
pany. My only possible objection to 
this article is use of the words “Quali- 
fied” and “Experienced.” Perhaps this 
organization should train its own men. 

This is the advertisement as it ap- 
peared : 

‘“‘THE OPEN DOOR 


to career opportunities for QUALI- 
FIED ENGINEERS Career opportunities 
for experienced ELECTRONIC, ELECTRI- 
CAL and MECHANICAL ENGINEERS 
— PHYSICISTS — METALLURGISTS — 
CHEMICAL and CERAMIC ENGINEERS 
are now open at , pioneer in many 
of the world’s greatest developments in 
virtually every field of (the com- 
pany product). 

The opportunities are in research, de- 
velopment, design and application, also in 
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technical sales—on commercial projects as 
well as the nation’s defense program. 

These are not temporary positions. Many 
of ’g activities today are designed 
to satisfy the nation’s military needs. 
— however, has always been (even in 
peacetime years) an arsenal from which 
the military forces have been equipped with 
the finest apparatus. 
also is working on many commer- 
tial long-range projects. They call for 
expanding research and development in a 
diversified line of products. These openings 
offer lifelong career opportunities. Unlike 
feast or famine businesses, has 
forged ahead regardless of wars or depres- 
sion. 

At , you enjoy professional status, 
recognition for accomplishments . . 4 un- 
excelled research facilities for creative 
work . . . opportunities for advancement 
in position and income . . . pleasant sur- 
roundings in which to work. You and 
your families participate in Company-paid 
hospitalization, accident and life insurance. 
Modern retirement program. Good subur- 
ban or country residential and recreational 
conditions. Opportunities for graduate 
study.” 


I read this to illustrate what oppor- 
tunities the law of supply and demand 
is likely to bring forth for engineers in 
many companies in addition to those 
which already offer these advantages. 


73 


This and other similar advertisements, 
and a consideration of the new fields 
which science is opening up to industry 
lead to the belief that engineering ac- 
tivities are entering upon a vast expan- 
sion. Irrespective of the new fields, the 
increasing population of the country and 
the high birth rate promise high demand 
for the products of industry. Admitting 
that a portion of the present shortage is 
due to defense demands, there remains a 
great increasing requirement to meet 
production for civilian use. Should high 
production to meet defense needs con- 
tinue, as seems quite likely, there will 
be continued demand for more advanced 
and improved designs to keep the United 
States always in the forefront as to 
quality of weapons. 

Perhaps I may briefly summarize the 
whole situation, as we look at it, as fol- 
lows: 


Engineers are essential to the defense 
effort and to our industrial future. 

Engineers are in short supply. 

Engineers must be utilized to the maxi- 
mum possible advantage. 

The “Engineering pipeline” must be 
kept full. Adequate supply of this 
eritical element of America’s manpower 
is essential. 
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Present Status of the Problem of Scientific 
and Engineering Manpower" 


By M. H. TRYTTEN 


Director, Office of Scientific Personnel, National Academy of Sciences— 
National Research Council 


This is perhaps a particularly appro- 
priate time to review the status of the 
problem of the supply and utilization of 
scientific and engineering personnel. 
This is true because on the one hand the 
dimensions of the demands for such per- 
sonnel for all of the various activities in- 
volved in the maintenance of our civili- 
zation and in national plans for mobili- 
zation are beginning to become clearer. 
It is also possible at this time to review 
some of the halting attempts to achieve 
national policy and to forecast the dif- 
fieulties which lie ahead in solving this 
most difficult of all of our problems. 
And finally, it is possible to estimate a 
little more accurately than heretofore 
what may be happening to our pipeline 
of personnel in training. 

The demand for engineers this summer 
is probably the greatest that has ever 
been known in our history. I need not 
go into details on this matter, since I be- 
lieve my colleague, Colqnel Brown, will 
indicate the results of a recent survey by 
the Engineers Joint Council. Your own 
experience has been sufficient so that I 
am sure you will not be unduly astonished 
at the results of this survey. Let me 
add merely in passing that the demand 
in many of the fields of science appears 
to be of the same order of magnitude in 
proportion to the personnel in those 
categories as is the case for engineers. 

I need not stop to discuss the probable 


*Given at General Session of American 
Society for Engineering Education, East 
Lansing, Michigan, June 28, 1951. 


future supply in the field of engineer- 
ing, since that situation, too, I believe, 
is familiar to you. You are aware of 
the progressively lowered enrollments in 
the various engineering undergraduate 
classes and also of the probable magni- 
tude of the freshmen class this fall which, 
according to the latest information, 
seems to be likely to be less than the 
freshmen class of 1950. Here, too, I 
would only add that the phenomena which 
gave rise to these lowered enrollments 
seem to be equally effective in the fields 
of the sciences so that the graduating 
classes in the future will also progres- 
sively decrease in the sciences much as 
they are decreasing in the field of engi- 
neering. 

I am sure you will agree with me that 
there is no phenomenon at the present 
time that has more serious implications 
for the future than this widening diver- 
gence between supply and demand for 
highly trained manpower. There is a 
very direct relationship between the pro- 
ductivity of any nation in its industrial 
output and its supply of scientific and 
engineering personnel. This can be ex- 
pressed differently by stating that there 
is a very direct relationship between the 
standard of living of any country and 
its supply of scientists and engineers. 
This has been the basis of a recent 
thoughtful article appearing in The 
American Scientist the official organ of 
Sigma Xi, by Ewart Smith, (reference: 
Vol. 39, p. 274, April 1951). While this 
is important enough in itself, it is, of 
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course, overshadowed at the present time 
by the direct relationship between the 
number of scientists and engineers in any 
country and its ability to produce in ade- 
quate quantity and to use the most ef- 
fective military equipment possible in 
the light of the present development of 
science. And yet in spite of these close 
relationships, in spite of the direct de- 
pendence of both the national welfare 
and the national security on the supply 
of personnel in these categories, the 
phenomenon itself remains essentially un- 
known and unappreciated by the gen- 
eral rank and file of persons in the popu- 
lation. I believe it is fair to state that 
this phenomenon is not even well un- 
derstood and well appreciated by great 
numbers of scientists and engineers them- 
selves. I know this to be true because I 
have spoken to groups of both scientists 
and engineers about the situation and 
have always been astonished at the lack 
of awareness of the problem which is 
manifest in such a discussion. 

Part of the reason for this lack of un- 
derstanding is the relative recency of the 
problem, since prior to World War II no 
such problem was recognized. Part of 
the reason is that we have been unu- 
sually fortunate in that our educational 
institutions have developed rapidly and 
spontaneously in response to powerful 
social movements and without the neces- 
sity of Federal funds for any substan- 
tial part of their support. There has 
always been a keen appreciation of the 
importance of education among our popu- 
lation. Many of our colleges have been 
founded and maintained by wholly pri- 
vate groups to serve some social or re- 
ligious end of their own. 
generally has been generous of its sup- 
port to such institutions and has been 
willing to sanction the setting aside of 
substantial portions of local tax monies 
for the development of education. Usu- 
ally the motivations behind these im- 
pulses have been a genuine interest and 
desire to see to it that the maximum of 
opportunity is available so that the young 
men and women of the nation might 


The public 


realize their potentialities. There was 
thus flowing from our schools and eol- 
leges over the past decades since the turn 
of the century an ever increasing supply 
of highly trained young people, which 
apparently up to World War II was rea- 
sonably well adjusted to the increasing 
needs of our civilization for such highly 
trained specialists. It is only since 
World War II and under the stress of a 
new emergency that the sharp increase 
in demand and the failing supply have 
become conspicuous. I would call at- 
tention to the fact, however, that through- 
out most of our history the focus of at- 
tention has been on providing educational 
opportunities for individuals to reach 
their own maximum potentialities, rather 
than on the products of the universities 
and colleges as an essential resource for 
the necessary activities of our civiliza- 
tion. It is only recently that the com- 
pelling importance of personnel with 
specialized training as an indispensable 
factor in the national welfare has tended 
to focus attention on the supply of per- 
sons emanating from the schools, rather 
than on the welfare of the individual. 
This is a major shift in interest and one 
which is going to require real effort if 
it is to be driven home into the con- 
sciousness of the average American. It 
must be understood if the public is to 
sanction the steps that must be taken to 
provide an adequate flow of specialized 
personnel. It will not be easy, because 
it substitutes an abstract idea for an 
emotion. 

It may be well to mention here, too, 
that we have been exceedingly fortunate 
in that the development of higher edu- 
cation in the United States throughout 
the past five decades has been undis- 
turbed, excepting for two short periods, 
by substantial interference arising from 
military activity. During this period 
most young men have found it possible 
to progress directly through the various 
stages of training without having to take 
out substantial periods of time for mili- 
tary training or service. The effect of 


this is probably not adequately under- 
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stood. I can recall, for example, that 
the development of radar during World 
War II was largely in the hands of spe- 
cialists in electronics who had gradu- 
ated from the engineering schools and 
physics departments. During the middle 
of World War II an analysis by the 
National Roster uncovered the fact that 
the average age of these young special- 
ists was less than twenty-six. Most of 
them were, therefore, young men with a 
bachelor’s degree plus one or two years 
of graduate study prior to their employ- 
ment, or war work in electronics. I can 
quite well imagine that had these young 
men each been required to spend a year 
or more in military training or service 
many of them would not have achieved 
the level of experience which made their 
employment on these projects possible. 
Others again could possibly have been 
deflected from the area of training which 
they had entered upon, and finally, all of 
them would have been at least one year 
less advanced, which at that age is a con- 
siderable factor. It would seem to me 
highly reasonable to suggest that the 
ultra important radar developments in 
World War II would at least have been 
delayed and in many cases might not 
have succeeded had this been the ease. 

I should like to suggest that in think- 
ing of the problem of scientific and engi- 
neering personnel at the present and the 
apparent increasing divergence between 
the supply and demand, that the matter 
be looked at against a larger background 
than has perhaps been the case in some 
presentations in the past. I know that 
it is customary to blame this divergence 
largely on a public attitude that the 
technical professions appeared for a 
short time to be threatened with over- 
crowding. While this may well have 
been an important factor, it seems to me 
that it is possibly not even the most im- 
portant factor. It is true that engineer- 
ing fall enrollments for the past year 
reduced to the point where actually a 
smaller percentage of the high school 
graduates of 1950 entered engineering 
than was the case prior to World War 
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II. But there may be a number of fac- 
tors which are important considerations 
in this connection. One of these is un- 
questionably the high employment op- 
portunities with substantial salaries for 
personnel of moderate training. It is, 
of course, well known that union wages 
in a number of activities are sufficiently 
high to be attractive to many high school 
graduates. But there are other employ- 
ment opportunities also that apparently 
offer important inducements. Many of 
these are activities which require only a 
reasonably short period of training, such 
as the many maintenance and services 
activities in the fields of automotive 
transport, home appliances of various 
kinds, including air conditioning, and 
others. In the fields of advanced train- 
ing the number and variety of job open- 
ings appear to be steadily on the increase 
in our civilization. In the field of busi- 
ness, for example, there are increasing 
opportunities for persons with rather 
highly specialized training, because of 
the increasing complexity of modern 
business organizations and the precision 
with which they must operate. Each one 
of the larger corporations has a wide 
variety of positions in which they them- 
selves have established reasonably long 
training programs or which require in- 
dividuals with specialized training from 
universities and colleges. Because of 
these demands recruitment programs 
have increased and competition for per- 
sonnel of high ability has increased. 
Since the beginning of the century 
the population of the United States has 
only increased by approximately 60%. 
Yet in many fields the increase in per- 
sonnel has been vastly greater. In most 
of the sciences and engineering the in- 


creases have been approximately 700%. 


In such academic fields as modern lan- 
guages the percentage has actually been 
greater, up to about 800%. Even in the 
teaching profession school teachers as a 
whole have increased by nearly 300%. 
While there is this vertical rise in the 
increase in a number of specialities, there 
has occurred simultaneously a substantial 
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re 


78 PROBLEM OF SCIENTIFIC AND ENGINEERING MANPOWER 


inerease in the number of professions 
which require comparable long training. 
But all of these factors together are pro- 
ducing a greater and greater competi- 
tion for that relatively small percentage 
of the population which is capable of 
taking and using advanced training. The 
factor which suddenly makes this dra- 
matic is the imposition on the normal 
rate of development of technology in 
our civilization, a sudden and dramatic 
increase due to the present remobilization 
and to the demands produced by the 
international situation generally. It is 
not only in the sciences and engineering 
that there is a tremendous competition 
for personnel at the present time. Due 
to the suddenly increased activities of the 
Federal Government in all of its branches, 
there is unusual recruitment also for 
experts in the fields of management, of 
the social studies, and in other fields. 
The increasing demand is, however, 
matched by what appears to be a de- 
creasing proportion of individuals from 
the high schools who elect to enter the 
fields of science and engineering. While 
this may be due to the increasing op- 
portunities in other fields, it seems prob- 
able that it may be affected also by other 
factors. One of these may be the effect 
of changing emphasis in education at the 
secondary level. There has been a 
steady mounting interest on training the 
high school population for the so-called 
activities of life and for citizenship. It 
is true that a large proportion of high 
school graduates do not go on beyond 
high school graduation. The increasing 
concern with the needs of this larger part 
of the high school population has inevi- 
tably been reflected in decreasing con- 
cern with the needs of those whose train- 
ing has only begun and who must con- 
tinue on through the college and the 
graduate school. Unquestionably this ap- 
pears to be having its effect not only on 
the quality of the work done in the sec- 
ondary school, but in the election of 
courses of study less likely to direct the 
interest of students into courses prepara- 
tory to science and engineering. Besides 
this there appears definitely to have been 


increasing difficulty in holding high 
school teachers or in recruiting new ones 
of substantial training in pre-science and 
pre-engineering courses. Not only have 


-job opportunities lured high school grad- 


uates into employment directly, but they 
appear also to have lured away high 
school teachers. There is, unfortunately, 
inadequate quantitative information on 
which the validity of these remarks can 
be tested or the magnitude of the phe- 
nomenon discussed, but if present indieca- 
tions are true it is a problem of utmost 
importance and worthy of attention. 

To meet the present situation it will 
be necessary to break completely new 
ground. The present role of the highly 
trained specialist is so fundamental to 
our national welfare and our national 
security that the problem becomes one 
in which a national point of view must 
enter. It is also true that there must he 
a recognition that the training and utili- 
zation of personnel for the many activi- 
ties which require advanced training is 
just as important and must receive just 
as much attention and recognition as the 
training and utilization of combat forees. 
This point of view is not adequately re- 
flected as yet in national policy nor in 
national programs. Our whole concept 
of manpower policy is as yet inadequate 
to the special circumstances of the pres- 
ent. The experiences of the past have 
been largely inapplicable to meet the 
present situation and yet the shadow of 
the past hangs heavy over any attempts 
to achieve policies realistic under present 
circumstances. Selective Service policy 
in the past, for example, was condi- 
tioned by the special circumstances of 
World War II. The habit at that time 
was to make the decision as to whether an 
individual were to remain in his employ- 
ment or enter the military service based 
upon the concept of essentiality to the 
national effort of the time. With all its 
uncertainties, nevertheless it provided a 
philosophic basis for an individual de- 
cision which could at least theoretically 
be considered an adequate criterion. It, 
of course, did not reflect in any way the 
fact that even after a war the activities 
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of the nation must go on and other emer- 
gencies must be provided for. Under 
present circumstances this philosophic 
basis is obviously quite inadequate. The 
present situation is one in which the em- 
phasis should be much more largely on 
long-time preparation for the necessi- 
ties of an uncertain future than for the 
requirements of the present. 

Some attempt has been made to reflect 
this new point of view in the Selective 
Service regulations established by the 
President to cover the deferment of stu- 
dents. You are, of course, familiar with 
the details of this plan. The plan is now 
in operation and much of the testing, 
vhich is a conspicuous feature of the 
plan, has actually oceurred. Approxi- 
mately 24 of the students who have ap- 
jlied for tests have been tested and the 
third and fourth contingents will very 
shortly take their tests. The program 
it the present time appears to be work- 
ing as smoothly as can be expected. The 
tests, themselves, have met general ap- 
proval on the part of the students and 
the public press. The attitude towards 
the program on the whole has been 
teadily shifting to a greater degree of 
approval on the part of the general pub- 
ic. The Gallup Poll on May 26 published 
the results of a nation-wide survey of 
public opinion on the deferment program 
md announced that on the whole the gen- 
aal public approved the plan. Fifty- 
five per cent of those interviewed ex- 
pressed approval; 36% expressed dis- 
spproval and 9% were undecided. Curi- 
wsly enough, when those interviewed 
vere broken down into categories in terms 
of their training, it was found that those 
vith only grade school training approved 
the program in the ratio of 58-32, al- 
most two to one, while those with college 
taining approved the program in a 
tatio of 56-37, a ratio of about three to 
two; those who were listed in “Who’s 
Who” endorsed the program in the ratio 
of better than 2-1 or about 66-31. 

The attitude of draft boards and the 
State Directors of Selective Service ap- 
pears to have improved substantially 
ind there is now a general feeling of con- 


fidence in the National Headquarters of 
Selective Service that there will be no 
great difficulty in the administration of 
the program. 

There remains, however, still a prob- 
lem with regard to the deferment of per- 
sons whose training has been completed. 
There is less desire on the part of draft 
boards to defer, what appears to them 
to be indefinitely, a young man with ad- 
vanced training, even in spite of the fact 
that he may be in a category in serious 
short supply and of considerable im- 
portance to the mobilization effort. Simi- 
larly, the problem of Reservists has not 
yet been adequately met. Decisions on 
requests for deferment on the part of 
Reservists called back to active duty are 
as yet achieved by procedures developed 
some time ago and reflect essentially the 
military need for these individuals much 
more than they do civilian requirements. 

Underlying both of these problems is 
a dangerous assumption. The difficulty 
of retaining specialized personnel in a 
civilian activity is to a large extent due 
to the assumption that the individual will 
be called in for a relatively short period 
of service and then returned. The length 
of service required of draftees is twenty- 
four months and for Reservists with mili- 
tary service in the last war requests for 
discharge may be made after seventeen 
months. However, it should be noted that 
in the present world situation there can 
be very little guarantee that this length 
of service will be all that is required. In 
actuality, any substantial increase in hos- 
tilities within the next twelve months re- 
quiring increased mobilization will un- 
doubtedly present a military situation 
which will be completely overriding in 
the disposition of individuals in the 
Armed Services, for it will be impossi- 
ble under such circumstances to with- 
draw individuals actively built into posi- 
tions of importance in the military serv- 
ice on the basis of a civilian specialty. 
National policy is still a far ery from 
reflecting a realistic understanding that 
national security is grounded solidly on 
more than one pillar of support, the mili- 
tary arm, but rests also on at least one 
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other pillar, a vital, versatile, and vibrant 
technology. 

It has long been apparent that if 
national policy is to achieve a sound 
basis in realistic understanding of the 
problem of training and utilization of 
scientific and engineering manpower, 
then there must be some one central 
place in the Government where such mat- 
ters are focused. This led to the recom- 
mendation to the National Security Re- 
sources Board by the Engineering Man- 
power Commission of the Engineers 
Joint Council and by the National Acad- 
emy of Sciences and other groups that 
a national scientific personnel board be 
provided for in the new Selective Serv- 
ice Act. The Congress did not see fit 
to consider this recommendation when it 
was submitted to them through the 
Thomas Committee of the NSRB. Never- 
theless the concept of a central policy 
committee to deal with such matters was 
not entirely lost. 

Perhaps the most important develop- 
ment up to the present is the establish- 
ment within the Office of Defense Mobili- 
zation of a Committee on Specialized 
Personnel, appointed by the Director, 
Mr. Charles E. Wilson. This Committee 
will have responsibility for reviewing and 
initiating policy recommendations in the 
whole field of specialized manpower, in- 
cluding Selective Service, the problem 
of Reservists and of Civil Service em- 
ployees. The Committee will also in- 
quire into the implementation of policies 
by the Government. The Committee is 
composed of persons within the Govern- 
ment and non-Government personnel in 
approximately equal ratio. Some of the 
members from within the Government 
are the Director of the Science Founda- 
tion, Director of the National Advisory 
Committee for Aeronautics, Chairman of 
the Research and Development Board, 
Director of the Defense Manpower Ad- 
ministration, and the Commissioner of 
Education. The non-Government mem- 
bers have been selected from the fields of 
the sciences and engineering and include 
a representative of the social sciences in 


the person of Dr. Douglas Brown, Vice. 
President of Princeton University. The 
two members of the Engineering Man. 
power Commission are Messrs. Harry W. 
Winne of General Electric and Dean 
S. C. Hollister of Cornell University, 
Besides this Committee, there are nov 
permanently established Advisory Com. 
mittees within the Selective Service Sys. 
tem for dealing with matters which ar 
peculiar to that agency. These groups 
are important in that they furnish for 
the first time official bodies at poliey 
levels where matters relating to these im- 
portant issues can be centered for policy 
discussions. 

However, in this problem it should 
be emphasized that the major difficulty is 
that of public awareness of the magni- 
tude and importance of the problem. 
For this reason it is extraordinarily im- 
portant that an organization such as the 
Engineering Manpower Commission be 
in existence. The EMC has a challenge 
and a function made even more impor- 
tant by the existence of such agencies 
as I have described in the Federal Gov- 
ernment. They can furnish a channd 
through which information can le 
brought to those responsible for policy. 
They can take a leading part in the im 
portant function of disseminating infor- 
mation for the education of the lay pub- 
lic, for the information of employers 
and for the guidance of training institv 
tions. They can present to the public, 
to the Congress and to the Federal Ad 
ministration considered opinions of the 
engineering personnel of the nation for 
the guidance in dealing with policy mat- 
ters. If I may make any statement in 
conclusion, therefore, it is to urge that 
every effort be made to strengthen the 
hands of such an organization as the 
EMC in order that it may play to the 
full its key role in assisting to secure at 
alleviation of the present crisis condition, 
in working for an augmented flow of 
persons in training, better support for 
engineering education and better utilize 
tion in the national interest of the per 
sonnel already trained and on the job. 
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National Science Foundation Developments* 


By A. A. POTTER 
Dean of Engineering, Purdue University Member; National Science Foundation Board 


Basic Research a Foundation for 
Invention 


America’s present industrial suprem- 
acy may be traced largely to the fact that 
this country has had a type of govern- 
ment which has encouraged its people to 
invent, to translate their inventions into 
marketable products, and to manufacture 
such products in quantity and at a cost 
to stimulate and satisfy public demand. 
The welfare of our country in the future, 
even more so than in the past, will de- 
pend upon its scientific and technological 
developments and these, in turn, will re- 
quire people who have ability to create 
basic scientific knowledge. 

In the past, our inventors were fortu- 
nate to be able to draw upon the basic 
science findings of other countries, mainly 
Europe. Unfortunately, two world wars 
have greatly depleted the human and ma- 
terial resources of other lands, so that 
for many years in the future, the U.S.A. 
has the responsibility for building up a 
stock pile of basic scientific knowledge. 
Our great asset as a nation has been our 
ability to convert scientific knowledge in 
practical utility. Basic research, on a 
seale commensurate with the dominant 
position of the U.S.A. in applied re- 
search and invention, is essential to pro- 
tect the industrial and technological com- 
petence of our people. Unless we lay the 
foundation of basic research for the prac- 
tical discoveries and inventions, we shall 
fall short in the future as a creative 


people. 


*Paper presented at the 59th Annual 
Meeting of The American Society for En- 
gineering Education at East Lansing, Mich- 
igan, June 26, 1951. 


E. V. Murphree, President and Diree- 
tor of the Standard Oil Development 
Company, in the American Scientist for 
April 1951, states: 


‘*Our health, our industry, our agricul- 
ture, and our weapons for national defense 
are all based on the application of sci- 
entific knowledge. This scientific knowl- 
edge has been slowly built up through the 
years by basic research. Without the foun- 
dation laid by basic research, the remark- 
able advances in our standard of living and 
the nation’s health, which have occurred 
steadily through the years, would have been 
impossible. It is clear therefore that the 
proper support of basic research is funda- 
mental to our progress and to our survival 
as a nation.’’ 


Dr. Murphree also calls attention to 
the fact that “Penicillin is the product 
of basic research” and that “one of the 
strongest reasons why Soviet Russia has 
not overrun Europe is our greatly su- 
perior position on atomic bombs—the 
most spectacular creation of basic re- 
search.” 

National Science Foundation Endorsed 
by Leaders 


For a number of years, there has been 
a nation-wide demand for the creation of 
a National Science Foundation and its 
importance has been recognized by of- 
ficial statements by the President, the 
only living Past President, Herbert 
Hoover, in the hearings, conferences, and 
debates of several Congresses, and in 
writings and statements of outstanding 
scientists, engineers, physicians, military 
leaders, educators, and industrialists. 

While opposing government control of 
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education and research, the leaders in 
science and engineering recognize the fol- 
lowing successful precedents for the es- 
tablishment of a federal agency for the 


support of advanced education and re-. 


search in the sciences: 


(1) The Morrill Act of 1862 and the 
later Morrill-Nelson Acts under which 
the nation-wide system of Land-Grant 
colleges and universities was established. 

No harmful effects on the national sys- 
tem of education or on the Land-Grant 
institutions themselves have resulted 
from the support derived from Federal 
grants under the acts, but those colleges 
have contributed richly to American 
agriculture and industry. 

(2) The Hatch Act of 1887, establish- 
ing the Agricultural Experiment Sta- 
tions of the country, and the subsequent 
Adams Act, Purnell Act, Bankhead-Jones 
Act, and the Research and Marketing 
Act amending the Bankhead-Jones Act, 
providing Federal aid for agricultural 
research, have been of the greatest benefit 
to the nation at large and particularly 
to its farm population. 

(3) The Act establishing the National 
Bureau of Standards, a division of the 
Department of Commerce, has resulted 
in better standards of value to the public. 

(4) The Act establishing the National 
Advisory Committee for Aeronautics, an 
independent Federally-supported agency 
having as its purpose the development, 
through research and experimentation, of 
improved methods of air transportation. 
It is widely agreed that NACA has ren- 
dered service of the utmost importance 
to the science of aviation. 

Thus, in the fields of higher education, 
agriculture, maintenance of standards, 
and the specialized field of development 
of aeronautics, support given by the Fed- 
eral Government to research has been of 
very great importance without causing 
injury to private business or the domina- 
tion of industry. It has long been rec- 
ognized that similar aid rendered on a 
broad basis and safeguarded as in the 
present National Science Foundation Act 
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would be of similar benefit in the fields 
of basic science. 

We have reached a stage of such com- 
plexity in scientific endeavor and cost of 
equipment necessary for basic research 
is so great that universities and private 
research foundations have insufficient 
resources to go forward speedily in creat. 
ing new knowledge. Thus government 
aid for basie research is essential. In. 
so far as industry is concerned, there is 
a limit as to the amount it can expand 
for long range basic research projects, 
Many American industries are well 
equipped to invent and carry on pro 
grams of basic as well as of applied re 
search, but few have the means for basic 
research which has a remote connection 
with immediate gains. 


Objectives of National Science 
Foundation 


In the National Science Foundation 
Act of 1950 (Public Law 507, 81st Con- 
gress, S247) the Foundation is estab- 
lished in the executive branch of the Goy- 
ernment as an independent agency. The 
Foundation is authorized and directed, 
among other functions, to develop and 
encourage the pursuit of a national policy 
for the promotion of basic research and 
education in the sciences; to initiate and 
support basic scientific research in the 
mathematical, physical, medical, biologi- 
eal, engineering, and other sciences; to 
award scholarships and graduate fellow- 
ships in the above fields; to foster the 
interchange of scientific information 
among scientists in this and in other 
countries; to maintain a register of sci- 
entific and technical personnel; and to 
initiate at the request of the Secretary 
of Defense research projects in the in- 
terest of national defense. 

The primary responsibility of the 
Foundation is to develop a sound na- 
tional policy for the promotion of basi¢ 
research and education in the sciences. 
This will require the best thinking of the 
most competent of our people. To sup- 
plement the Board and the Staff, the 
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Foundation is authorized to establish spe- 
cal commissions to make comprehensive 
surveys of research, both public and pri- 
vate, recommending to the Foundation 
an over-all research program in the field 
of the survey. It is hoped that several 
such commissions will be functioning dur- 
ing the next year. It is expected that 
the thinking of organized scientific 
groups, including professional societies, 
will also be utilized in developing a 
national science policy. 

The next most important task of the 
Foundation is to evaluate through factual 
surveys the need for research in the sev- 
eral basic scientific fields, with special 
reference to our national interest, and 
to provide emergency support in the di- 
rections of greatest need. 

The Act authorizes and directs the 
Foundation to award “scholarships and 
graduate fellowships in the mathemati- 
cal, physical, medical, biological, engi- 
neering, and other sciences.” No decision 
has been reached about the support of 
wdergraduate scholarships, but this 
problem is being studied by a committee 
of the board. There is, however, a most 
wgent need for graduate fellowships, as 
large numbers of our superior and poten- 
tially creative young people stop with 
the Bachelor’s degree because of inade- 
quate financial support. It is estimated 
that in the three-year period, 1947 to 
1950, over 14,000 potential candidates for 
the Ph.D. degree in the sciences were pre- 
vented from entering graduate schools 
because of the lack of funds. In the 
immediate future, this problem will be- 


come more serious, as approximately one- - 


half of the graduate students in the years, 
1948-50, received G. I. benefits. The 
Foundation hopes that appropriations by 
the Congress will make it possible to pro- 
vide about 2000 pre-doctoral and at least 
100 post-doctoral fellowships during the 
fiscal year, 1952-53. These will make up 
only about 3.6 per cent of the graduate 
students in the fields of science, engi- 
neering, and medicine. The National 
Research Council, because of its 30 years 
of suecessful experience in fellowship 


programs, will administer the Founda- 
tion’s fellowship program in the opening 
year, but appointments, as required by 
law, will be made by the Foundation. It 
is felt that the graduate fellowship pro- 
gram should be given preference by the 
Foundation to undergraduate scholar- 
ships at this time in order to.insure an 
adequate supply of man power with the 
necessary tools for research in the basic 
sciences. Especially the post-doctoral 
fellowships should develop the future 
leaders in research and education as 
mature scientists, who have already re- 
ceived their doctorate, will thus be able 
to spend one or two additional years on 
specific problems in scientific research. 


Starting Date for Fellowships Has Not 
Been Determined 


Serious problems exist in the dissemi- 
nation of scientific information, both in- 
ternally in this country and in obtain- 
ing for our scientists the benefit of sci- 
entific information developed in other 
countries. The foundation hopes to be 
able to aid in the exchange of informa- 
tion in the following ways: 

The staff of the Foundation expect to 
undertake a study to determine in which 
areas publication facilities are lacking 
or inadequate, where gaps exist in the 
major collections of scientific literature 
and how those gaps can be closed, and 
factors which contribute to a lag in pub- 
lication of research results. The Foun- 
dation also expects to sponsor research 
to develop new techniques for the quick 
and economical dissemination of scien- 
tific information. The Foundation hopes 
that its means will make possible more 
travel by American scientists to scientific 
meetings in other lands in order - 
broaden their contacts. 

In formulating a national policy tor 
science and in planning for mobilization 
of scientific effort in case of a national 
emergency, comprehensive information 
about man power is essential. The na- 
tional roster of scientifie personnel was 
established at the beginning of the See- 
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ond World War to supply this informa- 


tion and has demonstrated its usefulness. © 


In 1949, the National Securities Board 
concluded that the establishment of the 
roster on a broad basis was essential to 
our mobilization readiness. Pending the 
passage of the National Science Founda- 
tion Act, the U. S. Office of Education 
activated and administered the National 
Scientific Register in a most effective 
manner. It is expected that the National 
Science Foundation will assume direct 
operation of this Register some time dur- 
ing the fiscal year, 1951-52. It is ex- 
pected that the Register will not only 
continue the registration of scientists 
and the analysis of their experience, but 
will prepare and publish statistical stud- 
ies of the personnel included in the Regis- 
ter, and will develop and maintain a 
clearinghouse of information on scien- 
tific personnel. 

As soon as the Congress makes ap- 
propriations for the fiscal year 1951-52 
the Foundation will be ready to receive 
proposals for basic research. 

While the Foundation hopes to concen- 
trate its efforts on basic research, it is 
ready to cooperate, at the request of the 
Secretary of Defense, on other types 
of research in the interest of national 
security. 


The National Science Board 


The Foundation is directed to have a 
National Science Board of 24 members 
appointed by the President, by and with 
the advice and consent of the Senate. 
The Board is expected to be representa- 
tive of the fields of basic science, medical 
science, engineering, agriculture, educa- 
tion, and public affairs, and is expected 
“to provide representation of the views 
-of scientific leaders in all areas of the 
Nation.” 

The Board of the National Science 
Foundation has held six meetings up to 
date. It elected James B. Conant, of 


Harvard University, as Chairman of the 
Board and D. T. Bronk, of Johns Hop- 
kins University, as Chairman of its Exe- 
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ecutive Committee. Acting upon the 


nation and advice of the Board, th 
President of the United States of Ame. 
ica appointed Alan T. Waterman, ¢ 
O. N. R., as the first Director of th 
Foundation. 

The Board set up the following diy. 
sions: 


1. Division of Medical Research. 

2. Division of Mathematical, Physic, 
and Engineering Sciences. 

3. Division of Biological Science. 

4. Division of Scientific Personnel ani 
Edueation, which is to concern itself wit 
graduate fellowships in the mathematied, 
physical, medical, biological, and eng. 
neering sciences. 


The Director of the Foundation ws 
requested to contact the major societix 
for nominations to membership in th 
several divisions, as the Board is to cm- 
cern itself largely with policies and mi 
with operation. 

The Engineers Joint Council, at is 
meeting in New York on May 18, 1951, 
took the following actions with rb 
tion to the National Science Foundation: 


Mr. Davies read a letter from h. 
Alan T. Waterman, Director of the N 
tional Science Foundation, dated Apr 
23, 1951, asking for suggestions of names 
of engineers suitable for appointment & 
members of the Divisional Committee of 
Mathematical, Physical and Engineerig 
Sciences of the Foundation. After di 
cussion, it was VOTED: 


that the Secretary of EJC request ead 
constituent society to report prompt 
names of three members suitable for 
appointment by the Director of th 
National Science Foundation to this 
Committee. 


The members of the Committee m 
Engineering Sciences were asked to ail 
the secretaries in choosing names of ap 
propriate engineers. 

After further discussion on the wot 
of the Foundation, and manner in whit 
its funds were appropriated ; the need fa 
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on the nonif properly trained personnel, etc., it was 


Board, th§Voren : 
es of Ame. . 
aterman, 4 that the Committee on Engineering 
xctor of thf Sciences, in consultation with the Com- 
mittee of Secretaries, compose a letter 
lowing diy:§ to be sent by the Secretary of EJC to 
Dr. Waterman of the National Sci- 
ence Foundation, along the following 
search, 
al, Physica, 
13 (a) that EJC took an active part in 
ears promoting the establishment of the 
ersonnel ani ; 
n itself wi National Science Foundation ; (b) 
rathematial that EJ C is vitally interested in the 
, and eng. activities of the National Science 
Foundation; (c) that present EJC 
interest is indicated through the ap- 
ndation ws§ pointment some months ago of a spe- 
jor societis§ cial Committee on Engineering Sci- 
ship in tk] ence; the specfie purpose of which 
rd is to@§ is to cooperate with the National 
ies and Science Foundation in matters of 
: ; basic research and education in engi- 
incil, at it neering science; (d) that this Com- 
ay 18, 195.) mittee is composed of two members 
with rel of each of the five constituent engi- 
Foundation: neering societies of EJC. The Chair- 
r from Dt§ man of the Committee is Dr. Boris 
of the if A. Bakhmeteff (ASCE). Its other 
dated Aprif members are Dean Thorndike Saville, 
ms of nam ASCE; Dr. A. M. Gaudin, Dr. R. M. 
ointment} Brick, AIME; Professor A. G. 
ommitteet} Christie, Dean A. A. Potter, ASME; 
“oo F. M. Farmer, M. J. Kelly, AIEE; 
After Earl T. Stevenson, Dr. Chas. M. A. 
Stine, AIChE; (e) that Engineers 
request ead{ Joint Council expresses the hope that 
rt prompth} there will be established a close re- 
suitable fw} lationship with this Committee to 
etor of th} the end that the engineering profes- 
‘ion to thé} sion may assist to the maximum in 
furthering the objectives of the Na- 
mmittee mf ional Science Foundation, and (f) 
sked to aif that communications to the Commit- 
ames of ap tee may be addressed to the Seere- ’ 
tary of EJC, or directly to the Com- 
mn the worf mittee Chairman, Dean Thorndike 
1er in whit Saville, New York University, New 
the need fo} York 53, N. Y. 


NATIONAL SCIENCE FOUNDATION DEVELOPMENTS 8 5 


Basis Research in Engineering 


Some people are of the opinion that 
basic research is confined largely to 
mathematics, physics, chemistry and bi- 
ology. Actually, many of the problems 
now confronting industry and the engi- 
neering profession cannot be solved with- 
out new basic engineering knowledge. 
As concrete illustrations: 


We need more knowledge on contact 
catalysis and on the kinetics of steam- 
carbon and carbon dioxide-carbon reac- 
tions. Contact analysis is of vital im- 
portance in the conversion of coal to 
liquid fuels and it is also of potential 
importance in coal gasification. 

We need to know more about the 
mechanism of combustion and coal struc- 
ture. There are certain sciences basic to 
engineering which are no longer of in- 
terest to physicists and chemists, such as 
fluid mechanics, elasticity and plasticity, 
heat transfer, and electronics. 


The Director as the Key Person 


Finally, the effectiveness of the Na- 
tional Science Foundation will depend 
upon the Director, who is the key per- 
son in any research organization. The 
Seience Board, made up as it is of very 
busy people, can concern itself only 
with major policy matters. The Director 
must have the breadth, vision, and wis- 
dom to plan, approve, supervise, coor- 
dinate, and evaluate research programs 
at the cooperating laboratories; must in- 
terpret the findings of these laboratories 
so that they are comprehended by the 
public; and must have ability to com- 
mand the confidence of the White House, 
Congress, cooperating organizations, Na- 
tional Science Board, and of the public 
at large. We are fortunate in having 
Dr. Alan T. Waterman as the first Di- 
rector of the Foundation. He, as well 


as the National Science Board, however, 
will need the active cooperation and ad- 
vice of engineers in insuring that basic 
research in engineering is carried out on 
a scale commensurate with its impor- 
tance ta American industry and security. 


An All Powerful Engineering Organization 
is Needed 


By T. H. EVANS 
Dean of Engineering, Colorado A. ¢ M. College 


As most engineers now know, there 
was formed almost two years ago by EJC 
a committee to explore the desirability 
of establishing some means of increasing 
the unity of the profession. The com- 
mittee was to be composed of 16 of the 
leading engineering technical and profes- 
sional societies in the country, and is 
known as the Exploratory Group. Re- 
cently this Group has come out with four 
plans that are recommended for consid- 
eration as possible vehicles by which to 
achieve such unity. The plans are desig- 
nated Plans A, B, C, and D. Plan A is 
essentially an expanded EJC with still 
a severe limitation on membership. At 
the other extreme is Plan D which is 
nothing more than the present National 
Society of Professional Engineers. B 
and C are compromises on A and D re- 
spectively. While the initiation of this 
vital move on the part of EJC is to be 
highly commended, there is no assurance 
that the profession as a whole will accept 
either of the plans as they now stand. 


The following views about unity in. 


general, and certain of the plans in par- 
ticular, are not only those of the author 
but also of numerous acquaintances in 
the profession. Most of us have been 
hoping for many years for a chance to do 
something to unify the profession and for 
a chance to express ourselves on the mat- 
ter. The move by EJC has provided that 
opportunity. The profession missed the 
boat by not unifying during its early de- 
velopment instead of permitting only 
autonomous technical societies to build 
into small but powerful organizations. 
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We will now have to do in reverse the 
logical procedure that was followed 
by the American Medical Association 
in achieving outstanding professional 
strength first. It is hoped we will not 
miss the boat again while there is an u- 
usual opportunity to unify. If all selfish 
interests to preserve certain relatively 
minor rights and powers can be forgotten 
in light of the bigger needs of the profes. 
sion as a whole, then we can gain real 
unity. 

Aside from any comments regarding 
the specific unity organizations proposed, 
it is believed we must first establish a 
objective. To a great many engineer 
the primary justification for unity in om 
profession is to achieve adequate ec- 
nomic and professional recognition of the 
character already gained by the powerful 
Medical profession. Such an objective 
is vital if we choose to establish Engi- 
neering as a real profession. It is hard 
to believe we will ever do it unless we 
have an organization that can include all 
qualified engineers. If such an organ 
ization is established we should have 4 
potential even more powerful than the 
AMA because of the greater numbers in- 
volved. Whether we like it or not, it 
takes power through numbers to gail 
proper recognition, legislation, and ac- 
tion in these times. While most of 
would condemn the lack of ethics, lack 
of public interest, the ruthlessness, and 
violence practised by the labor unions, 
we still must recognize their strength and 
power, which was gained through nut- 
bers. If we wish to achieve higher eco 
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nomic and professional goals (and I be- 
lieve most of us do) we must do it 
through an organization that has real 
power, as well as represents the Engi- 
neering profession. If true unity is not 
gained now there is a good possibility 
that a number of strong engineering 
collective bargaining groups, which are 
growing and consolidating, will provide 
what a lot of engineers feel is all they 
need. It is astounding to learn just how 
strong some of these organizations are, 
and they are expanding rapidly. 

There seems to be an undercurrent in 
the Report of the Exploratory Group 
that any Unity organization is supposed 
to be subservient to the technical societies 
and National Society of Professional En- 
gineers. If this is the intent of each of 
the four plans proposed then it appears 
to many to be entirely contrary to the 
needs of our profession. Many of us be- 
lieve the unity organization should be 
THE Society and all others secondary to 
it, It is true we can never do without 
the technical societies as far as technical 
development goes, but what is the use of 
achieving technical supremacy if brick- 
layers, plumbers, rolling mill foremen, 
ete, through their unions, steal the ball 
and gain more from it than do those who 
create the improvements? In studying 
the four plans thus far proposed, it ap- 
pears there is an attempt to preserve ex- 
isting power within presently autono- 
mous organizations and lack of recogni- 
tion of the primary need, which is one 
all-powerful group to represent the Engi- 
neering profession. Why shouldn’t ex- 


isting groups that have the interest of 
the profession at heart merely lend them- 
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selves to helping their members and other 
qualified engineers to achieve a real unity 
organization? If gaining true unity in 
the profession means shifting the techni- 
eal societies to a relatively subordinate 
position, many of us who are loyal and 
devoted technical society members can see 
no harm done. It is understood the Medi- 
eal profession operates in such a fashion 
and we have a long way to go to equal 
them. The technical worth of the pres- 
ent societies would not be diminished at 
all. 
To get down to specific plans proposed 
by the Exploratory Group it appears 
that Plan C comes closest to the objec- 
tives expressed above but it would need 
some major alteration in the plan of 
management and membership. It is not 
believed the technical societies should be 
predominant in the governing body, ex- 
cept through their members as “individ- 
ual members” of the unity organization. 
Each individual member should have his 
one vote in determining directly the man- 
agement and policies of the Unity or- 
ganization. 

One state branch of a national founder 
society has appointed a committee to 
study the four plans proposed, as well as 
the matter of unity in general. This 
committee has made a recommendation 
that contains five points substantially in 
accord with the above views. It is hoped 
that with real awakening of a grass roots 
interest in this vital matter something 
significant and useful will result. 

Engineering educators can play an ex- 
tremely vital role in stressing the need 
for real unity in this grand profession of 
ours. 


Heat Transfer and Liquid Metals 
in Nuclear Reactors* 


By RICHARD N. LYON 
Principal Development Engineer, Oak Ridge National Laboratory 


The rate at which heat can be removed 
from a nuclear reactor determines the 
rate at which the nuclear chain reaction 
can safely be operated. Heat arises 
largely from slowing the fission-product 
atoms. Two of these heavy atoms result 
from each fission, and they fly apart with 
a total energy of more than 150 million 
electron volts. The range of these atoms 
in solid matter is such that the heat is 
generated within the reactor fuel itself. 

One problem, then, is the movement of 
heat out to the surface of the fuel. For 
simple geometries, the design is not diffi- 
cult, but distortion of the heat flow pat- 
tern outside the fuel is reflected in dis- 
tortion of the heat flow pattern within 
the fuel. 

Protection is often required for the 
fuel material by a jacket or coolant con- 
duit. The contact between the jacket and 
the fuel is of great importance. Not 
only can this be a source of serious ther- 
mal resistance, but also nonuniform con- 
tact can cause thermal stresses and dis- 
tortion of the fuel element. It may also 
give rise to over-heated regions on the 
jacket. 

Conduction through the jacket offers 
no serious complication unless fins or 
spacers are provided. Because of the 
high heat fluxes involved, even thin scale 
deposits are to be avoided, and a notice- 
able resistance may even occur in some 
eases where the coolant does not wet the 
jacket. 

* Presented before the Middle-Atlantic 


Section of the ASEE, Rutgers University, 
May 12, 1951. 
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Proposed reactor coolants range in 
density from hydrogen to molten lead, 
Among other properties, coolants should 
possess the following to a greater or 
lesser extent: 


1. Low neutron absorption. 

2. Low corrosion rate with suitable 
jacket and conduit materials. 

. High thermal conductivity. 

. High heat capacity. 

. Large useful range of temperature. 

. Good chemical stability in nuclear 
radiation. 

. Simple pumping and plumbing re 
quirements. 


OO 


| 


Liquid metals have been proposed as 
meeting most of these requirements. 
Some of them have low neutron absorp- 
tion, they ean be contained in usable con- 
duit materials and they are are not sub- 
ject to chemical decomposition. 

Their useful range of temperature is 
larger than with any other liquids, and 
the thermal conductivities of liquid 
metals are higher than those of any other 
fluids. 

The high conductivities of liquid metals 
have led to a difficulty in predicting the 
thermal resistance between the fuel jacket 
and the bulk of the coolant. Where the 
conductivity is high, its effect extends 
well into the turbulent region of flow and 
standard equations for the heat transfer 
coefficient cannot be used with assurance. 
Professor Drew and S. A. Isokoff at Co- 
lumbia and Brookhaven have recently 
demonstrated the first point by measur- 
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ing the temperature distribution across a 
turbulently flowing mercury stream in a 
heated tube. Martinelli was the first to 
predict the fact that the usual relation- 
ships could not be applied. At Oak 
Ridge National Laboratory the approxi- 
mate equation Nu = 7 + .025 Pe® was 
proposed and its applicability has been 
demonstrated by several investigators. 

Not all liquid metal heat transfer co- 
efficients have been predicted by the 
above equation, however. Mercury, lead, 
and lead-bismuth alloy frequently fail to 
give as high coefficients in experiments. 
It has been suggested that this is due to 
poor contact between the liquid and the 
wall caused by non-wetting. Under this 
condition, the liquid is supported on the 
peaks of the wall roughness, and a region 
only partly filled with metal results. 
Further work is needed to prove or dis- 
prove this theory. 

Plumbing problems with liquid metals 


are no more severe than the problem of 
handling radioactive liquids. In both 
cases, leaks are to be avoided. At mod- 
erate temperatures, small leaks in non- 
radioactive liquid metal systems cause 
only minor difficulties. At high pressures 
and elevated temperatures small leaks 
may become eroded into large leaks. 
Liquid metal systems have been operated 
at temperatures over 1600° F. without 
mishap. 

The electrical conductivity of liquid 
metals can be used in pumping and me- 
tering. A variety of “electromagnetic” 
pumps and flowmeters have been devel- 
oped and used with considerable success. 

To stimulate research and use of liquid 
metals outside the atomic energy project, 
a Liquid-Metals Handbook was published 
last summer. Since that time 2500 copies 
have been sold and the book is now out of 
print. A second edition is being drawn 
up and will be available next fall. 


College Notes 


R. Norris Shreve, head of the School of 
Chemical and Metallurgical Engineering 
at Purdue University, will retire at his 
request from headship of the school to 
devote his time to teaching, research and 
writing. He will be succeeded by Edward 
W. Comings, professor of chemical engi- 
neering at the University of Illinois. An- 
nounement of the change was made by 
Dean A. A. Potter, of all the Schools of 
Engineering at Purdue. 


Ivan C. Crawford, dean of the College 
of Engineering of the University of 
Michigan, will join the University of 


Denver’s College of Engineering faculty 
at the end of the current academic year. 
Dean Crawford has served as dean of 
Engineering at three major institutions— 
University of Idaho, University of Kan- 
sas and University of Michigan. 


Gifts of $1,175,000 toward a Materials 
Testing and Processing Laboratory under 
construction at Cornell University were 
announced. 

Completion of the units in early 1953 
will enable the engineering college to 
undertake new defense research, accord- 
ing to S. C. Hollister, Dean of the 
College. 


Properties and Requirements of Materials 


in Nuclear Engineering* 


By DAVID H. GURINSKY 
Brookhaven National Laboratory, Brookhaven, New York 


The selection of materials is dictated 
by the conditions of service to which 
the material will be subjected. This is 
the basis for selection in the field of 
atomic energy as in other fields. Most 
of the same criteria apply in this new 
field, such as yield strength, tensile 
strength, creep strength, corrosion resist- 
ance, etc. However, as in any special- 
ized field, certain properties assume 
greater significance. If one has to 
select the one property which is novel 
and important to the field of atomic 
energy, it is the cross section. If the 
element, or alloy, is to be used in a 
reactor, its cross section must be known. 
If the cross section is too large, it cannot 
be used, since the neutron economy may 
be upset. 

The absorption cross section for neu- 
trons is defined as the area of the nucleus 
for absorption. The microscopic cross 
section has the dimensions cm? and is 
given in barns. One barn is defined as 
10-* cm?, The engineer is actually 
more interested in the macroscopic cross 
section, which is the product of absorp- 
tion cross section o, and number of 
atoms per cubic centimeter (JN). 

In the field of aeronautics, materials 
are compared on their strengths per unit 
weight. Likewise, one may arrive at a 
figure of merit for materials which may 
be used in a reactor. To obtain a 
comparison of materials, one selects the 
property of interest and divides it by 


* Presented before the Middle Atlantic 
Section of the ASEE, Rutgers University, 
May 12, 1951. 
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the macroscopic cross section. By way 
of illustration, the following elements 
and alloys have been arranged according 
to their decreasing merit, with yield 
strength as the property of interest 
(Table I). The yield strength selected 
was that obtained on annealed material. 
Some of these materials are not ordin- 
arily used in the annealed condition. 
It can be seen that if the yield strength 
of a steel could be increased by a factor 
of 5 and this is possible then the quality 
factor would be 0.8. Only in this con- 
dition does steel start to compare favy- 
orably with annealed magnesium and 
zirconium. It is still not as desirable as 
Be on this basis. 

There are, however, other quality 
factors which need to be computed such 
as the creep strength at elevated tem- 
perature. In this case, the order will 
probably be different. At high temper- 
atures the stainless steel because of ex- 
cellent creep resistunce should show up 
favorably even though the cross section 


is high. It becomes apparent then that 
the conditions of service will, even in 
TABLE I 

Yield’Strength| F.M. 

Ib/in? X 10? | |X 108 
Be 26. .009 23.6 
Mg 14. 4 0.88 
Zr 15. 5 0.71 
Al 5. .23 0.42 
St. Steel 40. 2.8 0.19 
L. C. Steel 30. 2.6 0.16 
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PROPERTIES OF MATERIALS IN NUCLEAR ENGINEERING or 


atomic application, be a determining 
factor in the selection of materials. 


Radiation Properties 


Thus far, we have considered one new 
physical property of materials (namely 
the cross section) as a basis for selection. 
There is an environmental aspect which 
isalso new and has a real bearing on the 
kind of material which is recommended 
for a particular use. One must ask, 
will this material be stable to ‘‘Radia- 
tion”? Although there are four basic 
types of particles or radiation, fission 
products, neutrons, Beta and Photons, 
present in a reactor, only the first two 
are of importance to metals and alloys. 

I shall discuss in general terms only 
the effect of neutrons. If a fast neutron 
strikes a nucleus of a metal it has 
sufficient energy to knock the struck 
atom out of its position in the lattice. 
The energy of the struck atom is given by 


2A 


where Zo = initial energy of the neutron, 
AE = loss of energy of the neutron 
or energy picked up by 
the struck atom, 
A =atomic weight of struck 
atom. 


The original neutron can go on to strike 
more atoms in the lattice. Likewise 
the struck atom can go to knock more 
atoms out of their lattice positions or it 
may lose its energy by ionization. The 
damage to a lattice is then computed by 
determining the number of atoms which 
have been displaced. Dr. Slater! in a 
recent article in the Journal of Applied 
Physics has pointed out another approach 
to radiation damage which is statistical 
or thermodynamic. The argument in 
this type of analysis is as follows: The 
energy required to displace an atom from 
its lattice site is of the order to 25 ev. 


1 “Effects of Radiation on Materials,” J. 
C. Slater, J. A. Physics, Vol. 22 (237-251), 
March, 1951. 


TABLE II 


Resistiviry* or Cu;Au SamMpLes BEFORE 
AND AFTER IRRADIATIONS 


Ordered Samples | Disordered Samples 
Neutron 
Fluxt 
Before After Before After 
0.4 |. 460 | 5.71 | 11.20 | 11.25 
0.6 4.60 6.25 | 11.20 | 11.25 
1.0 4.60 7.54 11.20 11.17 
1.5 4.60 8.36 11.20 | 11.21 
3.3 4.60 10.10 11.20 | 11.30 


* Unit of resistivity: 10-* ohm-cm. 
nvt above 50,000 ev. Unit is 10'° per 
sq. cm. 


If initial energy of the neutron is dis- 
sipated amongst the atoms along its 
path in 25 volt increments, we will have 
for a 1 mev neutrons approximately 
4 X 104 atoms which have been brought 
to the vaporization temperature. Since 
this high temperature region is highly 
localized, these regions which have been 
so heated quickly cool down and are 
quenched. Many of the atoms will not 
have a chance to return to their original 
positions. The net result is a region in 
the metal or alloy where many atoms 
have been displaced. This gives rise to 
a stress in the lattice. This is equivalent 
to work hardening. 

To illustrate this effect, the published 
work of Billington and Siegel? may be 
cited. They selected an alloy of copper 
and gold for this irradiation study. The 
ratio of atoms of copper to gold is three 
to one. This alloy CusAu may by 
proper heat treatment be obtained in 
the ordered condition. In this condition 
the atoms of gold occupy the corners of 
a cube and the atoms of copper occupy 
the center of the faces of the cube. 
Also by another heat treatment, the 
alloy may be obtained in the disordered 
condition, or stated differently, the atoms 
of gold and copper take up random 


2 “Effect of Nuclear Radiation on Metal,” 
D. 8S. Billington and Sidney Siegel, Metal 
Progress, Dec.; 1950, pp. 847-852. 
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positions. The properties of this alloy 
differ markedly depending on whether 
the alloy is in the ordered or disordered 
condition. 

Samples of the ordered and disordered 


alloys were subjected to different total - 


irradiations. By consulting Table II, 
it can be seen that after an irradiation 
dosage of 3.3 X 10!® neutrons the ordered 
alloy has been almost entirely converted 
to the disordered form. This is striking 
proof of the fact that atoms are displaced 
from their lattice positions. Of the two 
methods considered for calculating the 
damage, the second method seems to 
explain the results of this experiment. 
These experimenters have tested the 
effect of radiation on many materials 
by measuring the electrical resistivity 


and hardness changes. They found that 
if the material was subjected to sufficient 
radiation, hardness increases were ob- 
served. Aluminum seemed to be an 
exception. The greatest increases in 
hardness were observed if the original 
material was in the softest condition. 
A saturation effect was noted for beryl- 
lium copper alloys and various stainless 
steels. 

In conclusion, if one wishes to general- 
ize on the materials problems in the 
field of atomic energy, it can be stated 
that there is one new physical property, 
the absorption cross section, and one 
new environmental condition, radiation, 
which must be considered by the 
materials engineer in the selection of 
materials. 


free of charge. 
tion fee of $3.00 will prevail). 


SOCIETY FOR EXPERIMENTAL STRESS ANALYSIS 


ANNUAL MEETING AND EXHIBITION 
BELLEVUE-STRATFORD HOTEL - Philadelphia, Pennsylvania 


Meeting—Wednesday, Thursday, Friday, November 28, 29, 30, 1951 
Exhibition—Wednesday & Thursday, November 28 & 29, 1951 


The central theme of the entire meeting will be 
EDUCATION & TRAINING for EXPERIMENTAL STRESS ANALYSIS 


Technical sessions will be devoted to—techniques—applications and 
models—fatigue testing—stresses in the plastic range—vibration and im- 
pact—in addition, there will be a symposium on the topic of education and 
training for experimental stress analysis. 

All A.S.E.E. members, and their friends, are invited to visit the exhibits 
and to attend the technical sessions. 
For any or all of the technical sessions the usual registra- 


A.S.E.E. members, or friends, wishing to show apparatus or equipment 
should communicate directly with Mr. Greer Ellis, Chairman, S. 
Exhibits Committee, P. O. Box 77, Pelham 65, N. Y. 

Inquiries relating directly to the meeting should be addressed to Mr. 
Bruce L. Sutton, Co-Chairman, S.E.S.A. Meetings Committee, c/o 
Baldwin-Lima-Hamilton Corporation, Philadelphia, 42, Pa. 

The S.E.S.A. will be glad to send you a Fabs ieg if you will direct your 
request to either of the above, or, to the Socie 
Analysis, P. O. Box 168, Cambridge 39, Mass. 


(Attendance at the exhibits will be 
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Technical Information Services at Atomic 
Energy Laboratories* 


By D. PULESTON 
Brookhaven National Laboratory, Upton, New York 


The following description of the tech- 
tical information services provided at 
Brookhaven National Laboratory is in- 
tended to present a general picture of a 
typical technical information organiza- 
tion at any one of the larger atomic 
mergy research laboratories in this 
ountry. The main difference, in the 
ase of Brookhaven, lies in the fact that 
the proportion of unclassified work to 
seret is somewhat greater than at other 
installations. This, of course, has had 
the effect of increasing our responsibility 
io disseminate information to the widest 
possible extent. 

Before launching into a detailed dis- 
assion of the information work itself, 
itwould be well first to describe the Labo- 
ntory’s organization, and by this means 
indicate the requirements of our sci- 
utists. The Laboratory’s technical staff 
8 organized along lines very similar to 
those of a university faculty. There are 
Departments of Biology, Chemistry, Medi- 
tne and Physics. An Instrumentation 
md Health Physics Department is re- 
ponsible for the design and construc- 
tion of electronic equipment for research 
md for radiation safeguards. In addi- 
tion, the Reactor Science and Engineer- 
ig Department and the Accelerator De- 
partment were organized to design and 
wbsequently to operate the two large re- 
warch facilities, the reactor and the high 
mergy particle accelerators. Thus, it 
‘an readily be seen that the demands on 


_* Presented before the Middle-Atlantic 
‘ection of the ASEE, Rutgers University, 
May 12, 1951. 


our technical information facilities, both 
internal and external, are extremely 
varied in their fields of interest. This 
situation is very similar to that at the 
other major AEC installations. 

The main functions into which our ef- 
forts are directed are as follows: 


(a) The operation of the Research 
Library, which comprises books, periodi- 
eals and. other types of publications in 
the open literature. It is not necessary 
to describe this function in this paper. 

(b) The control, as required by AEC’s 
security regulations, of incoming and 
outgoing classified documents, and the 
operation of a small library of classified 
Project material. 

(ec) The preduction and distribution 
of technical reports (open and classified) 
issued under the auspices of the Labo- 
ratory. 

(d) The processing of papers authored 
by Brookhaven staff members, intended 
for publication in the various open sci- 
entific journals. 


The Classified Library 


The second item, the Classified Library, 
immediately points up one of the great 
information problems facing all AEC 
laboratories—the classified report. At 
every stage of its existence, such a docu- 
ment must be watched and accounted for 
and properly safeguarded and only per- 
mitted into the hands of those authorized 
to have it, while on the other hand, it is 
also our responsibility to ensure that it 
receives the optimum distribution within 
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the existing security regulations. An 
additional handicap in this procedure 
lies in the fact that in many cases even 
the title is a classified item. With these 
obstacles, the surest way to bring such 
secret material to the attention of the 
proper persons is by means of personal 
contact. The staff of the Classified Docu- 
ment Group have been trained over a 
long period in the needs and special in- 
terests of the scientists; in addition, a 
great assistance is rendered by the AEC 
publication Abstracts of Classified Re- 
ports, which is issued bimonthly and is 
circulated at all project laboratories. 
This publication can be considered as the 
classified counterpart of Nuclear Science 
Abstracts. 

In contrast to the difficulties under 
which classified reports must be circu- 
lated, the discussion of the dissemination 
of open literature comes as a pleasant 
relief. In this case there are no re- 
strictions, the only problem being that of 
weeding out from the great mass of in- 
coming material those items that are of 
greatest interest, thus saving the sci- 
entist’s time and yet helping to keep him 
abreast of the literature. At Brook- 
haven, we have found Nuclear Science 
Abstracts and the Weekly Selected Read- 
ing List extremely valuable in this re- 
spect. The first, a fortnightly Commis- 
sion publication, gives excellent general 
coverage on all unclassified and declas- 
sified material in the fields of nuclear 
science and engineering. At Brook- 
haven, we distribute 200 copies of each 
issue of Nuclear Science Abstracts on an 
individual basis, at the specific request 
of the recipients. 

Nuclear Science Abstracts is supple- 
mented by the Reading List, already 
mentioned, which, since it is prepared at 
Brookhaven, can give a more detailed 
coverage in fields in which the Laboratory 
is particularly concerned. The titles in 
this weekly list are broken down into the 
following categories: General, Physics, 
Engineering, Electronics and Instru- 


mentation, Chemistry, and Biology and 
Medicine. Each Wednesday, the new ma- 
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terial—books, periodicals and reports— 
are culled, both by the Library staff and 
by the scientists themselves. Hach of the 
scientific departments has a list of those 
willing to help in the selection for his 
own particular field, and a turn is taken 
each week by one of those on the list, 
In this way, no great burden is placed on 
any one individual; in fact, some of the 
selectors have expressed their satisfae 
tion with the system, as a means of giy- 
ing them the necessary impetus to keep 
in close touch with the Library. In add: 
tion to the internal distribution of 22) 
copies of the Reading List, we have re 
ceived over 600 requests from other labo- 
ratories and institutions connected with 
the atomic energy program. 

While on the subject of the Reading 
List and Nuclear Science Abstracts, it 
should be mentioned that we have devel 
oped a system for bringing such publi- 
cations to the attention of new staf 
members who might be interested in r 
ceiving them on a personal basis. At 
the time that a new scientific worker 
joins the Laboratory staff, a check list is 
sent to him, together with sample copies 
of the various publications he may 1 
ceive regularly if he wishes, such as the 
Reading List, Nuclear Science Abstracts, 
and the monthly Library Acquisition List. 


Reports and Translations 


A separate unit within the Technical 
Information Division is concerned with 
the preparation of Brookhaven reports, 
both open and classified. Such reporis 
ean be broken down into the following 
categories: Laboratory progress reports; 
technical reports covering single phase 
of research; conference reports contail- 
ing the papers presented at scientific 
conferences held under Laboratory spot- 
sorship; and the Guide to Russian Scien 
tific Periodical Literature 

This last named item is worthy @ 
particular mention, since it is somewhal 
unusual in its scope. Since early 194, 
Brookhaven has been issuing translatel 
lists of titles from the outstanding Rut 
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sian scientific periodicals, notably the 
journals published by the USSR Acad- 
demy of Sciences. Seven issues ap- 
peared during 1948, but since the begin- 
ning of 1949 the Guide has appeared on 
a basis of twelve issues per year, with a 
cumulative index included in the last is- 
sue for each calendar year. In addition, 
some translations of abstracts are also 
given, and, in certain cases, translations 
of full articles in the field of nuclear 
physics. 

The project was originally instigated 
as a result of the abandonment in late 
1947 by all Russian scientific periodicals 
of the practice of publishing in English 
the titles and abstracts of their articles. 
Previously, such material had been avail- 
able in English, French, and German. 
In spite of this lack of cooperation on 
the part of the Soviet Government, it 
has still been possible, though not al- 
ways easy, to obtain copies of their out- 
standing scientific journals within sev- 
eral months of publication. In addition, 
a number of other organizations in this 
country, Canada, and Great Britain are 
cooperating with Brookhaven by submit- 
ting to us copies of any Russian trans- 
lations they may have made; the titles of 
such translated articles are listed peri- 
odically in the Guide, and are available 
for loan from the Research Library. 
While the Guide is proving very useful 
to a number of our physicists, particu- 
larly those concerned with cosmic ray 
work, it must also be considered as a 
service to all those interested in solving 
the mysteries of scientifie research be- 
hind the Iron Curtain. 


Distribution of Reports 


After reproduction, the question of 
distribution naturally arises. In the ease 
of secret reports, this is all too easy; 
copies are sent only to those organiza- 
tions authorized by AEC to receive them. 
The Commission periodically issues lists 
of subject categories, with an appro- 
priate distribution list for each category. 
Such distribution lists are rigidly ad- 
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hered to. In the ease of open publica- 
tions, we feel, and are encouraged to 
feel, that we should give as wide a dis- 
tribution within the atomic energy proj- 
ect as is necessary. Thus, we can dis- 
tribute to any of our staff members or 
consultants who needs the material, any 
individual working at one of the universi- 
ties or industrial installations cooperat- 
ing with or holding a contract with the 
Commission, and the various cooperat- 
ing government agencies. In addition, 
there are two standard distribution lists 
we follow automatically; one is the AEC 
list, and the other is the list of Govern- 
ment Document Depository Libraries au- 
thorized to receive all our unclassified 
material—some 200 public and university 
libraries located all over the country. 
Then, to make such material even more 
accessible to industry and the general 
public, copies are offered for sale by the 
Office of Technical Service, Department 
of Commerce, Washington, D. C., which 
is the properly authorized document sales 
agency for reports emanating from 
within the Commission’s laboratories. 
Another problem is presented by the 
papers written by Laboratory staff mem- 
bers for publication in the scientific 
journals. Naturally, when such a paper 
covers research conducted on AEC funds, 
it is necessary to ensure that the neces- 
sary checks for patent significance have 
been made, that it contains nothing of a 
classified nature, and that there is no 
statement that might be of questionable 
policy nature. At Brookhaven, these 
checks are made without undue delay by 
having the various departmental secre- 
taries prepare the manuscripts on ozalid, 
so that sufficient copies can be run off 
for the checks to be made concurrently, 
with copies also available for the patent 
records, Director’s files, departmental 
files, ete. When all the necessary clear- 
ances have been obtained, the paper is 
submitted to the journal, and a copy is 
also forwarded to the Commission’s re- 
production facilities at Oak Ridge, so 
that it can be abstracted in Nuclear Sci- 
ence Abstracts, and possibly reproduced 
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as an AEC document, if there appears 
to be a considerable delay before it can 
be published in the journal for which 
it is intended. 


Technical Information Panel of AEC’ 


This concludes the description of the 
main technical information service (apart 
from the Library) provided at one of 
the major AEC laboratories, but it only 
gives one side of the Commission-wide 
picture. No services such as ours could 
hope to be anywhere near adequate with- 
out the close cooperation of the other 
laboratories, or without the overall co- 
ordination of the Technical Information 
office in Washington. In such an enor- 
mous organization as AEC, with its labo- 
ratories so far removed from each other, 
and the cloak of seereey so often inter- 
vening, it is vital that, by devious but 
carefully worked-out systems, workers can 
benefit to the fullest from work con- 
ducted at other laboratories, thereby also 
avoiding costly duplication of effort. 
How this can best be done is a problem 
which is shared equally by all informa- 
tion officers and librarians, and by the 
Washington Office of the Technical In- 
formation Service. 

The Commission has wisely recognized 
this fact by creating a Technical Infor- 
mation Panel, made up of representa- 
tives from each of the major AEC re- 
search contractors, to advise AEC on all 
aspects of its technical information serv- 
ices. This Panel, with Dr. A. F. Thomp- 
son as chairman, meets three times a year 
to diseuss technical information problems 


and to make the necessary recommenda. 
tions towards improving our services 
Material for the agenda for one of these 
meetings is solicited well in advanee, the 
agenda is then made up and circulated to 
all Panel members. It is thus their re 
sponsibility before the meeting to dis 
cuss with all concerned at their labora. 
tories—librarians, document custodians, 
editors, and of course, scientists—the 
items that concern them particularly, s% 
that the members can come to the meet- 
ing fully prepared, not only with their 
own views as information officers, but 
with the views of the laboratories they 
represent. 

I am pleased to state that the meetings 
are conducted in a truly democratic 
spirit, that no complaint or suggestion 
is offered without receiving proper con- 
sideration, and that the general senti- 
ment of all members is that the Commis 
sion is far more anxious to act upon the 
recommendations of the laboratories 
than it is to impose its own ideas upon 
them. Surely this is the keystone of any 
large technical information program such 
as ours, and since there is every reason 
to believe that it will continue to hk 
conducted in this fashion, we can hope 
to surmount successfully our futur 
problems. However, we must always 
bear in mind the axiom that no techni- 
eal information facilities, whether they 
be well-stocked libraries, well-written and 
handsomely printed reports, or carefully 
formulated distribution lists, will ever 
be any better than the services of the 
technical information staffs whose re 
sponsibility it is to make these facilities 
available to science. 
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Report of Vice President in Charge of General 
and Regional Activities, 1950-51 


The following brief resume of the ac- 
tivities of your Vice President for Gen- 
eral and Regional Activities during the 
year 1950-51 is submitted for the infor- 
mation of the General Council. 


I. GENERAL ACTIVITIES 
A. Engineering Enrollment Statistics 


Data on engineering enrollments and 
degrees were collected jointly by ASEE 
and the Office of Education for the sec- 
ond year. The February issue of the 
JOURNAL OF ENGINEERING EDUCATION 
earried the Society’s publication of these 
statistics. The Office of Education is- 
sued a bulletin similar to the one it is- 
sued last year. The Office experiences a 
strong demand for these reports. 


B. Engineering Manpower Commission 


Your Vice President has _ served 
throughout the year as one of the three 
representatives of ASEE on the Engi- 
neering Manpower Commission of the 
Engineers’ Joint Council. 

The Commission has given wide distri- 
bution ‘to its Bulletin No. 1 entitled “Uti- 
lzing Engineering Manpower-Deferment 
Procedures” as a guide to industry. Rep- 
resentations have been made to the Con- 
gress with respect to the length of .time 
during which persons deferred from 
military service shall be liable for such 
service. 

The Commission is conducting a vig- 
orous campaign to place before high 
school students and their teachers and 
advisors information about the true situa- 
tion in the engineering profession. Two 


booklets dealing with the shortage of 
engineers have been distributed widely, 
and a third is in preparation, based on a 


telegraphic survey of industrial and gov- 
ernmental needs. 

The Office of Education has issued a 
brief statement prepared by your Vice 
President under the title “Young Engi- 
neers for Industry—How Many,” which 
was written at the direct request of the 
Engineering Manpower Commission. 


C. Point IV 


Your Vice President reported to the 
Executive Board in March that the State 
Department was planning to request 
various universities to assume responsi- 
bility for the educational phases of the 
Point IV program in the countries to 
which teams are to be sent. This policy 
has been changed and the State Depart- 
ment is now channeling its programs 
through various Federal agencies of 
which the Office of Education is one. 

At least for the present the educational 
part of the Point IV Program will be 
focused upon basic requirements such 
as literacy education, basic vocational 
education, and home making. There will 
be a few instances in which college level 
teachers will be recruited, but the num- 
bers will be small. 


D. Committee on Improvement of Engi- 
neering Teaching 


Your Vice President has served dur- 
ing the year as a member of the Society’s 
Committee on Improvement of Engi- . 
neering Teaching on the subcommittee 
headed by Provost Colburn of the Uni- 
versity of Delaware. The activities of 
the committee will be reported elsewhere. 


E. Atomic Energy Education 


Your Vice President has served during 
the year as the Chairman of the Society’s 
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Committee on Atomic Energy Educa- 
tion. A report was submitted to the 
Executive Board in March covering the 
meetings of four regional subcommittees 
of the Committee which had been held up 
to that time, and transmitting a “Memo- 
randum for Information” prepared by 
the Chief of the Technical Information 
Service of the Atomic Energy Commis- 
sion at the request of the Chairman and 
Secretary of the ASEE Committee. 

On May 8 a meeting of the Steering 
Committee with several representatives 
of the Atomic Energy Commission was 
held in Washington. The minutes of this 
meeting were sent to the Officers of 
ASEE and a digest of the entire year’s 
work of the Committee has been sub- 
mitted for publication in the JourNAL 
OF ENGINEERING EpucaTion. It is the 
belief of the members of the Steering 
Committee that a very useful purpose is 
being served by this Committee, and it 
is the recommendation of your Vice Presi- 
dent that the Committee be continued. 


II. Regionat ACTIVITIES 


A. Information and Suggestions to Sec- 
tions and Branches 


In September a letter was sent to all 
Section and Branch Officers and Gen- 
eral Council Representatives, containing 
minutes of the June meeting of the Com- 
mittee on Sections and Branches, a re- 
port on the September meeting of the 
Executive Board, and suggestions for 
Section and Branch activities for 1950- 
51. 

In January the first issue of the Clear- 
ing House Bulletin for Section and 
Branch Officers and Representatives was 
issued, containing news items of general 
' society activities and descriptions of sev- 
eral Section and Division activities which 
it was thought would be of value to these 
officers in planning the activities of their 
respective organizations. It apparently 


was favorably received, and elicited some 
suggestions for topics to be discussed by 
the Committee on Sections and Branches 
at its meeting. 


B. New Branches 


New Branches have been approved 
during the year at the University of Ten- 
nessee and at Texas A. & M. College. A 
new constitution was approved’ for the 
University of Maine Branch, based on 
the model constitution prepared by the 
Committee on Sections and Branche 
last year. 


C. Section Meetings 


Sixteen meetings have been reported 
during the year by 13 of the Society's 
16 Sections (The Mid-Atlantic Section 
has met twice, and the National Capital 
Area Section three times). 

All meetings have had excellent pro- 
grams and have been well attended. See 
tion officers deserve the thanks of the 
Society for their effective contributions 
to this important phase of Society ae 
tivities. 

At least one national officer has been 
in attendance at each meeting save one, 
when unforeseen events forced changes in 
plans of two officers who had expected to 
attend. It is hoped that this evidence 
of interest in Section meetings will con- 
tinue in future years. 


D. Committee on Sections and Branches 


This Committee held a meeting on No- 
vember 15, 1950, which was devoted in 
part to a discussion of the constitutional 
amendments providing for Associate and 
Affiliate Branches which were at that 
time under consideration, but which have 
since been tabled by the Executive Board. 

Phe Committee also considered a pro- 
posal that Sections assume responsibility 
for the conduct of summer schools. The 
Committee recommended that such schools 
should be sponsored primarily by one of 
the subject matter Divisions of the So- 
ciety, as they have been in the past, since 
a Division is interested in one particular 
field of education, whereas a Section 
might be characterized as a miniature 
national society interested in all phases 
of engineering education. However, the 
Committee felt that a Section might ac 
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tively aid a Division in organizing a 
summer school if it saw fit and if satis- 
factory arrangements can be made be- 
tween the Section and the Division. 
This recommendation of the Committee 
was endorsed by the Executive Board at 
its meeting later the same day. 

The Manual for Section Officers which 
was prepared by the Committee last 
year is apparently proving useful to 
Section and Branch officers, and copies 
have been requested by officers of two 
Divisions. It is suggested that the Com- 
mittee might well study the Manual fur- 
ther over the next year or two, with a 
view to possible revision and publication 
as an Official Society document. 

The Committee met on June 25, 1951, 
to outline plans for its activities during 
1951-52. It is your Vice President’s 
sincere belief that a major factor in the 
vitality and strength of our Society lies 
in the Sections and Branches. He feels 
that the reorganized Committee on Sec- 
tions and Branches has already made a 
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contribution to the Society, and is in a 
position to be even more useful in the 
future. 


III. ApprEcIATION 


Your Vice President cannot conclude 
his two-year term of office without ex- 
pressing his deep gratitude for the whole- 
hearted cooperation he has received from 
the other national officers with whom he 
has served, from the officers of Sections 
and Branches, and from the members of 
the Committee on Sections and Branches. 
Whatever degree of success has attended 
his efforts to serve our Society has been 
in large measure due to the inspiration, 
guidance and cooperation of these gentle- 
men. He can wish his successor no bet- 
ter fortune than that he be favored with 
a continuation of the same cooperation. 


Respectfully submitted, 
Henry H. Armssy, 


Vice President in charge of 
General and Regional Activities 


ANNUAL MEETING 


June 23-27, 1952 


Dartmouth College 


Hanover, N.H. 
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Report of the Vice President for Instructional 
Activities of ASEE, 1950-51 


The vice president for instructional 
activities maintains contact with Com- 
mittees and Divisions, with the develop- 
ment of Summer Schools, and with the 
planning of the program for the Annual 
Meeting. These items will be taken up 
in inverse order. 

The Program of the 59th Annual Meet- 
ing. Although this program is officially 
a responsibility of the vice president the 
detailed work of organization should be 
and has been carried out by the secretary. 
The function of the vice president has 
been restricted to consulting with the 
secretary when difficult decisions were to 
be made. This has been readily possible 
because of the locations of their respec- 
five offices in Chicago, and Evanston, 
Illinois. The Preliminary Program indi- 
cates that there will be very broad cov- 
erage of the field of engineering educa- 
tion at the Annual Meeting. The Sec- 
retary deserves to be complimented on 
the early publication date of the prelimi- 
nary program which will have a major 
influence upon attendance at the 59th 
Annual Meeting. 

The Summer Schools. Early in the 
year the vice president recommended 
approval of three summer schools and 
one summer conference for 1951. These 
were approved by the Executive Com- 
mittee in October 1950, and they will be 
found listed in the official program on 
pages 30-31. In brief summary these 
summer schools will have the following 
objectives. 


(1) Humanistie-Social Division Sum- 
mer School, to be held June 21-23, 1951. 
The program is devoted to the considera- 
tion of the general problems involved 
in planning, developing, and teaching 


courses and integrated sequences in the 


humanities and social sciences to students - 


of science and engineering. 

(2) Engineering Drawing Summer 
School, June 21-26, 1951. The general 
theme will be “Improving our Status as 
Teachers of Engineering Drawing.” This 
includes: (a) Meeting curriculum re- 
quirements; (b) Teaching methods by 
lecture demonstrations, and (c) Indus- 
trial applications. 

(3) The Summer School in Thermo- 
dynamics will be held June 28-July 7, 
1951. Topics include elementary thermo- 
dynamics, theory and advanced theory, 
with emphasis upon newer trends. 

(4) The Civil Engineering Division is 
planning a conference prior to the An- 
nual Meeting on June 23-25, 1951. The 
program indicates conference papers on 
teaching as a career, teaching techniques, 
electives in civil engineering and text- 
book selection and evaluation. 

It is worthy of comment that the mul- 
tiple summer-school plan shows a very 
healthy growth. The vice president feels 
that the Council made a wise decision in 
permitting the development of multiple 
summer schools. No attempt has been 
made to promote such summer schools, 
the growth observed is therefore entirely 
spontaneous. In this connection mention 
should also be made of the Fontana Sum- 
mer Conference sponsored by the South- 
eastern Section which your vice presi- 
dent attended in 1950. This conference 
is of broader scope than the conferences 
mentioned above so that it attracts 
teachers from all fields of engineering. 
Another conference intended quite spe- 
cifically to improve teaching and directed 
primarily toward young teachers was 
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held at Madison, Wisconsin in the spring 
of 1951 under the sponsorship of the 
North Midwest Section. It seems clear 
that both of these sectional conferences 
have served purposes similar to Summer 
Schools and should, therefore, be en- 
couraged. 

Committees and Divisions. The vice 
president for instructional activities has 
had regular correspondence with Division 
and Committee chairmen concerning such 
matters as Division publications, the 
sponsorship of summer schools, the char- 
acter of the annual program, ete. Since 
officers rotate rapidly certain questions 
will need to be answered every year. It 
is well, therefore, for the vice president 
to have had considerable experience him- 
self in Division activity. 

The Special Committee on Instruc- 
tional Aids. At the request of the sub- 
committee on Visual Aids of the Division 
of Educational Methods and with the ap- 
proval of the Division a special commit- 
tee on Instructional Aids was approved 
by the Executive Committee to function 
for a limited period of time. This com- 
mittee under the chairmanship of Profes- 
sor Carl Muhlenbruch of Northwestern 
University is now raising funds from 
industry to publish an index of available 
and approved instructional aids. The 
response of industry has been gratify- 
ing and the completion of this special 
project seems assured. This special 
committee will terminate its activities 
with the completion of this project since 
the Division of Educational Methods will 
maintain a permanent sub-committee cov- 
ering this field. 

The Council Committee on Improve- 
men of Teaching. This special commit- 
tee whose establishment was approved by 
the Council in 1949 was not appointed 
as an active committee until a year ago. 
It had been preceded by a steering com- 
mittee which effectively set the objectives 
for the main committee. Since the vice 
president for instructional activities has 
also served as chairman of this special 
committee during the past year this re- 
port will serve a two-fold purpose. 


The Committee for Improvement of 
Engineering Teaching met for the first 
time at Seattle in June 1950. A list of 
members of the Committee is appended 
hereto. At Seattle it was decided to sub- 
divide the committee into three sub- 
committees for convenience in meeting, 
each having the following objectives. 

Group I meeting in New York under 
the Chairmanship of Dr. Alan Colburn 
was asked to study the problem of im- 
provement of teaching by giving empha- 
sis to the integration of work in the class- 
room, laboratory and drafting room pri- 
marily through the use of common scien- 
tifie principles or basic laws. This com- 
mittee is also interested in integration 
between fields and departments. 

Group II meeting in Pittsburgh under 
the Chairmanship of Dean H. P. Ham- 
mond undertook to give special attention 
to teaching methods and techniques as 
influenced by such factors as class size, 
course objectives, limitations of physical 
equipment, ete. Such techniques include 
lecture, demonstration lecture, recitation, 
squad or group projects, blackboard as- 
signments, etc. The evaluation of these 
techniques is being made on the basis of 
fundamental principles of learning. 

Group III meeting in Evanston under 
the Chairmanship of Dr. John Calvert 
is investigating the development of in- 
genuity and resourcefulness in the stu- 
dent, emphasizing the importance of de- 
veloping a capacity to design for most 
students and of research capacity for at 
least some. 

Sub-committee Meetings. During the 
academic year 1950-51 Group I met twice 
in New York, Group II met twice in 
Pittsburgh, and Group III met once at 
Evanston, Illinois. In addition, the gen- 
eral chairman held a special group meet- 
ing for orientation following the ASME 
fall meeting in New York., The result 
of these sub-committee meetings is that 
three reports have been written which 
will guide the overall committee in its 
decisions at East Lansing, Michigan re- 
garding how the work of the Committee 
shall he completed. 


multiple 
t 
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Institutional Committees. It was de- 
cided at Seattle to ask each engineering 
institution to cooperate with the ASEE 
Council Committee by appoining an In- 
stitutional Committee on Improvement 


of Teaching. Eighty of our deans of en- 


gineering have replied to your chairman’s 
request and have furnished the names of 
institutional committees or of the chair- 
man. The evidence points to the fact 
that well over 100 institutions have ap- 
pointed such committees but some have 
failed to notify your chairman of their 
actions. Some thirty reports were re- 
ceived from these institutional commit- 
tees on their studies, and these reports 
have been digested by the three groups 
or sub-committees. It is clear to every- 
one concerned that the great activity on 
institutional campuses during this year 
which was directed toward improvement 
of teaching is the most significant part 
of your Council Committee’s work. We 
hope to stimulate continued activity of 
this nature into 1952. 

East Lansing Meeting June 23-24. 
The Council Committee on Improvement 
of Teaching will meet in East Lansing 
for two days preceding the Annual Meet- 
ing. Sub-committee reports will be re- 
ceived and plans will be drawn for the 
completion and writing. of a final report. 
The Committee expects to make its final 
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report to the Annual Meeting at Dart- 
mouth in 1952. 

Other Activities at the Annual Meet- 
ing. The Committee for Improvement of 
Teaching has arranged a luncheon and 
discussion meeting on Monday, June 25 
with representatives of institutional com- 
mittees concerned with improvement of 
teaching. This will be a valuable op- 
portunity for your Committee to leam 
of local or institutional thinking. On 
Wednesday, June 27, your Committee 
will report to the ASEE membership at 
the General Session. And on Thursday, 
June 28, the Committee will jointly spon- 
sor a meeting of Young Engineering 
Teachers devoted to improvement of 
teaching. 

This completes the activities of this 
Council Committee for 1950-51. If it is 
your desire to continue its activities it 
appears probable that they can be com- 
pleted during 1951-52 and that the Com- 
mittee should be discharged at the time 
of the Annual Meeting in 1952. 

The above completes the report of the 


vice president for instructional activi- 


ties for the year 1950-51. 
Respectfully submitted, 


L. E. GrintTEr, 


Vice President in charge of 
Instructional Division Activities 


Cooperative Division to Hold Third Annual 
Mid-Winter Meeting 


The Cooperative Division of the ASEE will hold its Third Annual Mid- 
Winter Meeting at Northwestern University, November 8th and 9th. The 
program is planned to be a part of the Technological Institute’s program 
in the Centennial celebration of Northwestern University this year. 
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Annual Report of the Engineering College 
Administrative Council, 1950-51 


Meetings 


The Executive Committee to date has 
held two meetings as follows: Carlton 
Hotel, Washington, D. C., November 16, 
1950; Palmer House, Chicago, Illinois, 
March 14, 1951. There was one hundred 
per cent attendance of committee mem- 
bers at the meeting in November, and 
all members except one were present for 
the meeting in Chicago in March. 

The Washington meeting was held in 
conjunction with the regular fall meet- 
ing of the Engineering College Adminis- 
trative Council, which by custom is held 
immediately following the Land-Grant 
College Association meeting. The March 
meeting of the Executive Committee was 
held in Chicago which seemed to be a 
more central location for all of our mem- 
bers. It was held immediately preceding 
the General Council meeting and we had 
the pleasure of the presence and the 
benefit of the counsel of President Daw- 
son and Secretary Bronwell. 

It is especially to be noted that it was 
necessary for the Executive Committee 
to elect a new man to its membership 
dune to the resignation of Dr. T. Keith 
Glennan. This election occurred at the 
fall meeting. At the spring meeting the 
Executive Committee authorized the for- 
mation of a Nominating Committee to 
consider and recommend nominees for 
certain offices of the Engineering College 
Administrative Council. These offices 
are: chairman, secretary, and one member 
of the Executive Committee, all for two- 
year terms. The retiring member of the 
Executive Committee is Dean R. E. 
Vivian. These new officers will take office 
July 1, 1951. Recommendations for 


them will be presented and election held 
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at the business meeting of ECAC at East 
Lansing, Michigan, in June. 

Fall Meeting—The fall meeting of 
the Engineering College Administrative 
Council was held at Washington, D. C., 
November 16, 1950, 2:30 P.M., at the 
Carlton Hotel. The theme of the pro- 
gram was “Mobilization of Engineering 
Education.” It presented governmental, 
industrial, and educational attitudes, op- 
erating procedures, and plans to meet 
the critical manpower problems due to 
our expanding defense and armament 
program. The meeting was well attended, 


’ approximately two hundred being pres- 


ent. Details of this meeting are shown 
as Appendix II. 

Annual Meeting—Michigan State Col- 
lege, East Lansing, Michigan, June 25— 
29, 1951. The program as planned for 
the Engineering College Administrative 
Council’s activities as part of the annual 
meeting included a business meeting of 
the Committee on International Relations © 
with W. R. Woolrich presiding on June 
26, and an Executive Committee meeting 
for members of the Committee and of- 
ficers of the Society only. A joint ECAC 
Meeting of the Committee on Secondary 
Schools and Selection and Guidance was 
held on June 27 with W. S. Evans pre- 
siding. On June 28 the ECAC General 
Session had as its theme, “Manpower and 
Military Problems in Relation to Engi- 
neering.” J. H. Lampe, Secretary, 
ECAC, presided. This was followed by 
a joint meeting of the Military Affairs 
and Manpower Committee with L. E. 
Grinter presiding. On June 29 an Ex- 
ecutive Session for institutional repre- 
sentatives only was held with F. E. Ter- 
man presiding. 
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The Executive Session which was held 
in Seattle in June, 1950, was very suc- 
cessful. Many administrative problems of 
wide interest were discussed and effective 
comments were received from administra- 
tors of all sections of the country. The 
success and helpfulness of the Executive 
Session last year led to the planning of 
another special meeting for institutional 
representatives only. The following top- 
ies were discussed: A. Washington Report 
—Uncensored, which was an off-the-record 
report from Dean Saville; B. Special 
Problems of 1951-52, which dealt with 
accelerated programs, lower enrollments 
and staff reductions, business and ad- 
ministrative problems, under current 
conditions, faculty status of senior re- 
search men, salary policy, ete.; C. “Ad- 
ministrative problems arising from ex- 
panded research activities in the schools; 
D. General problems—“Up or out” plan 
for faculty tenure, placement service 
for engineers—how to operate, func- 
tional activity, how should faculty take 
part? 


Projects of the Year 


At the Executive Committee Meet- 
ing in Washington on November 16, 
1950, it was decided to conduct a survey 
on the June, 1950, engineering gradu- 
ates to determine where these men are 
now located professionally. This work is 
being done by the Manpower Committee 
headed by Mr. George D. Lobingier, 
chairman. The Manpower Committee, in 
conjunction with the Engineers’ Joint 
Council, has also worked on the problem 
of increasing the interest of high school 
students in engineering as a career. 

The Selection and Guidance Committee 
in conjunction with the Engineers’ Coun- 
cil for Professional Development is mak- 
ing a study on the best way that ECAC 
ean help in proper guidance in place- 
ment activities in the engineering col- 
leges. Further, the Committee has 
worked with the Educational Testing 
Service on the Pre-engineering Inven- 
tory Tests. 

The Committee on International Rela- 
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tions upon a request from the Army ty 
nominate engineering educators for , 
fifteen-man panel to go to Japan fo 
two months in the summer of 1951 or 
ganized a Commission under Dean Han. 
mond. This Commission was headed by 
H. L. Hazen. 

The ECAC sponsored the circulation of 
the bulletins of the American Coungl 
on Education to all institutional men. 
bers. 


News Bulletin 


During the past year the ECAC New; 
Bulletin was circulated six times to om 
institutional, associate, and affiliate men. 
bers and to the ASEE officers and cow. 
cil members. 


Informational Announcements 


(1) Executive Committee Meeting, Jun 
27, 1951 


(a) Military Affairs Committee. h 
view of the immediate need for 
work with Federal groups ani 
agencies with respect to Uni 
versal Military Training, a nev 
committee for 1951-52 was im 
mediately appointed. The Com- 
mittee is as follows: W. Allan, 
Chairman; Messers Davis, Hav- 
kins, Trytten, White, Nor 
and Wessman. Additional men- 
bers may be appointed in th 
near future. 

(b) Chairmen for other ECAC 
mittees for 1951-52 are: 


Secondary Schools, W. 
Evans; 

International Relations, L. J. 
Lassalle; 

Selection and Guidance, 1. 
R. Beatty; 

Manpower, 
gierx. 

(II) Business Meeting of ECAC 


George Lobit- 


This meeting was held on June 3 
1951. Dean Barlow, Chairman of th 


Nominating Committee, made the re 
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ommendations and the following were W. T. Alexander, new member of Ex- 
elected for the term and office indicated : ecutive Committee (term expires 
July 1, 1953). 
J. H. Lampe, Chairman of ECAC and seein ) } 
Vice-President, ASEE (term ex- Respectfully submitted, 
pires July 1, 1953) ; F. E. Terman, Vice-President of 
W. L. Everitt, Secretary (term ex- ASEE in Charge of ECAC 
pires July 1, 1953) ; J. H. Lamps, Secretary, ECAC 
Fall Meetings Fall Meetings 


ENGINEERING COLLEGE ADMINISTRATIVE COUNCIL 
ENGINEERING COLLEGE RESEARCH COUNCIL 
GENERAL COUNCIL 


November 15, 1951 Rice Hotel, Houston, Texas 


The ECAC along with the ECRC and the General Council will hold meetings at 
the Rice Hotel, Houston, Texas, Thursday, November 15, at 2:00 P.M. These meet- 
ings will immediately follow the annual meeting of the Association of Land-Grant 
Colleges and Universities, which will be held at the Rice Hotel from Monday, November 
12, until Thursday noon, November 15, inclusive. Members of the ASEE are invited 
to attend the ECAC and ECRC meetings. The meeting of the General Council is the 
usual fall business meeting. 


The ECAC Session will deal with proposals for the development of close working 
relationships among engineering colleges, high schools and junior colleges. Such re- 
lationships are becoming increasingly important, since they vitally influence the quan- 
tity and quality of students entering engineering colleges. 


The main theme of the ECRC Session will be “Current Problems in University Re- 
search Relations.” Primary attention will be given to: 


1. Developments in contract relationships with the Federal Government ; 


2. Diseussions of Basic Research in Engineering, particularly as may be related 
to the National Science Foundation Program ; 


3. General report on Washington research activities. 


Report of the Engineering College 
Research Council, 1950-1951 


The activities of the Research Council 
during the past twelve months have been 
set against the background of an un- 
precedented national need for the prod- 
ucts of engineering and scientific talent. 
We are caught in the vise between greatly 
augmented needs of all kinds of engi- 
neering production and research—and 
decreasing numbers of men trained for 
these vital assignments. Though the real 
pressure from these factors is still ahead, 
in this environment the Research Council 
has already found new responsibilities 
and some of our greatest opportunities. 

During the Fall, as the first phases of 
industrial and scientific mobilization were 
completed, the Research Council was 
represented at a series of conferences on 
the problems and responsibilities of edu- 
cational institutions. These were cli- 
maxed in Washington in November, at 
the fall meetings of the American So- 
ciety for Engineering Education, when 
the Research Council sponsored a panel 
discussion by principal federal officials 
concerned with research and development 
needs. Since that time we have con- 
tinued active liaison with these federal 
agencies involved in the procurement of 
engineering research. In this work we 
have sought to supplement and guide the 
contacts of individual institutions—and 
to encourage them to seek the benefits of 
direct discussions. 

We have recently completed the third 
volume in the continuing biennial series 
of “Review of Current Research,” and 
this project, too, derives added urgency 
from its environment. With research 
and development needs outstripping our 
national capacity, it is important that we 
know what is being done, how, and where. 
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We cannot now afford the luxury of 
duplication and repetition. 

The 1951 “Review of Current Re 
search” reflects the startling growth of 
engineering research in our member in- 
stitutions. This year’s book lists over 
5200 individual research projects, the 
work of more than 11,500 faculty, gradn- 
ate students, and research engineers, 
These projects are responsible for an- 
nual expenditures of $50.5 million in the 
92 institutions now qualified for Engi- 
neering College Research Council mem- 
bership. This is a growth of more than 
$15 million in a two-year period, and 
an increase of over 1000 projects and 
1500 research workers. 

Amendments to the By-Laws provid- 
ing for the organization of regional see- 
tions of the Engineering College Re 
search Council were approved during the 
past year. We hope that the new groups 
thus made possible may assist in the de 
velopment of research activities in smaller 
engineering schools which do not qualify 
for Active Membership. 

The Research Council’s second major 
project during the current year has been 
the accomplishment of the Committee on 
Relations with Military Research Agen- 
cies, of which Dean A. F. Spilhaus is 
Chairman. Following the Washington 
meeting in November, this Committee 
was encouraged by the Research and De 
velopment Board to undertake an in- 
ventory of the resources for scientific 
and engineering research in America 
colleges and universities. Now for the 
first time, as a result of this work, we 
know the research potential of more than 
500 educational institutions in these criti- 
cal fields. We know the number of 
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faculty members and senior students 
qualified and available for research in 
the various fields of science and engineer- 
ing at each school; we know the special 
areas in which these people are particu- 
larly interested and prepared to do re- 
search; and we know something of the 
kind of equipment with which they have 
to work. 

It is far too early to estimate the ef- 
fectiveness of this substantial project, 
but we are certain of its potential value 
to American higher education and we 
are assured of its importance to national 
defense. 

The Committee has catalogued a sub- 
stantial reserve of research potential in 
the smaller engineering and liberal arts 
institutions throughout this country which 
have thus far not been able to contribute 
their share of our research and develop- 
ment needs. Even in larger schools we 
have found an important reserve. I am 
confident that this project can make pos- 
sible a more equitable distribution of 
research and development responsibili- 
ties to all colleges, can assure that col- 
leges may maintain their scientific staffs 
by providing research opportunities in 
line with professional interests, and 
promises that scientific and technical edu- 
cation throughout the nation may be 
strengthened and enriched at a time when 
its product is most- needed. 

During the coming months the de- 
mands on educational institutions for re- 
search and development will be greatly 
augmented. It is important, in this pe- 
riod of increasing pressure, that all col- 
leges and universities fulfill their re- 
sponsibilities to the nation with serious- 
ness and effectiveness. It is particu- 
larly necessary that, in so doing, they 
maintain their academic and fiscal in- 
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tegrity. We must obviously guard 
against poor research achievements; as 
our volume increases, and the pace of 
our tasks mounts, we must not permit 
standards to fall. 

And we must maintain our positions 
as educational research organizations. 
For this is not merely a time when Amer- 
ica needs the results of research and de- 
velopment. The vise which makes our 
present situation especially grave is that 
we need not only these new advances 
which can result from today’s studies. 
We desperately need many, many more 
men qualified to do all kinds of research, 
and we as desperately need the funda- 
mental information on which the devel- 
opments of tomorrow will be based. 

The tremendous amount of develop- 
ment and applied research required im- 
mediately by the national defense pre- 
sents a challenge to all America’s research 
facilities. In the colleges and universities 
these immediate demands should not dis- 
place the longer-range fundamental re- 
search which is traditionally our prin- 
cipal concern. Our task is to develop 
programs fulfilling, in as full measure 
as possible, both these needs. 

In accepting our research and devel- 
opment obligations, we in colleges and 
universities must not submerge our roles 
as educational institutions. We must 
undertake our new tasks and, at the same 
time, we must exert every effort to make 
our teaching and research more effective 
—in terms of graduates still better 
equipped to contribute to the national 
welfare, and in terms of fundamental 
engineering science on which the nation 
may base its future progress. 


GeraLp A. RossELort, 
Vice President of the ASEE 
in Charge of the ECRC 


| 
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Secretary's Report 
1950-51 


Despite the growing emphasis upon 
mobilization, the Society, during the past 
year, has endeavored to maintain a rea- 
sonable balance between the urgent prob- 
lems of mobilization. and the long-range 
activities associated with the improve- 
ment of engineering education. An effort 
has been made to work closely with ad- 
ministrators of engineering colleges; and 
to keep them informed of latest develop- 
ments and to seek their counsel on na- 
tional affairs affecting engineering Edu- 
cation. 

The Administrative and Research Coun- 
cils of the Society have carried most of 
the responsibility of the problems arising 
out of the mobilization program. Reports 
on their activities are given elsewhere in 
this issue of the JouRNAL; hence the fol- 
lowing deals only with the general activi- 
ties of the Society. 


Engineering Manpower 


Probably the foremost problem of the 
ASEE during the past year has been that 
of alerting government officials and the 
public as to the serious consequences of 
the impending engineering manpower 
shortage. The fiction of a large over- 
supply of engineering graduates, result- 
ing from the GI avalanche of June, 1950, 
had gained widespread acceptance by 
government officials and the public. The 
total employment of the 1950 graduating 
class and the subsequent development of 
serious shortages of engineers, coupled 
with the abnormally low engineering stu- 
dent registrations, made it imperative 
that the ASEE take aggressive action. 

In November, 1950, the Administrative 
Council of the ASEE held a meeting in 
Washington, D. C. dealing with the sub- 


ject of the critical shortage of engineering 
manpower. Leading government officials 
were invited and a number of these ap. 
peared on the program. Also at the time 
of this meeting, the Coordinating Com. 
mittee of Relations with the Federal Goy. 
ernment arranged a meeting betwea 
members of their committee, the officer 
of the Society, and government official 
in the Department of Labor, Department 
of Defense, Federal Security Agency ani 
Department of Commerce. At this meet. 
ing, the problems associated with man- 
power shortages, the draft, and emergency 
educational programs were discussed. 
Following the meeting, the Department 
of Labor issued a public release which r- 
versed their previous predictions and en- 
phasized a growing shortage of engineer 
ing manpower. 

In November, 1950, an article and edi- 
torial dealing with the critical shortage of 
engineering manpower appeared in the 
New York Times, based upon statistics 
supplied by Dean Hollister. The ASEE 
supplied over 160,000 reprint copies o 
this article and editorial to engineering 

*eolleges throughout the country for 
distribution to high schools. 

Subsequently, an Engineering Mar 
power Commission was formed by the 
Engineers’ Joint Council to prepare a re 
port on the military and industrial needs 
for engineering manpower and to correlate 
this with the supply of graduates from 
engineering colleges. It was also the 
function of the Manpower Commission t0 
prepare specific recommendations for at 
leviating the shortage. The recommends 
tions of this Commission and the testi 
mony presented before congress have hai 
a profound influence upon the thinkin 
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of government officials and congressional 
people on the whole problem of engineer- 
ing manpower. The Engineering Man- 
power Commission has prepared a pro- 

of recommendations, has issued 
numerous public releases, has presented 
tstimony before congressional committees, 
aud has embarked upon an extensive pro- 
gram to inform high school students and 
counselors of the potentialities in the 
engineering fields. 

While the accomplishments of the 
ASEE and the Manpower Commission 
have resulted from the efforts of many 
persons, special credit must be accorded 
Dean Hollister for having erystalized the 
thinking on this problem and having 
taken the leadership in bringing the at- 
tention of the engineering societies to 
focus on the problem. 


Improvement of Teaching 


The Committee on Improvement of 
Teaching, under the chairmanship of Dr. 
Grinter, has made significant progress. 
The work of the Committee has been di- 
vided into three sub-committees under 
the chairmanship of Dean H. P. Ham- 
nond, Dr. J. F. Calvert and Dr. A. P. 
Colburn. At the request of Dr. Grinter, 
anumber of engineering colleges have ap- 
pointed special committees to study meth- 
ods of effecting the improvement of engi- 
ueering education and also to supply 
information to the Society’s committee. 
An interesting and illuminating report 
vill be forthcoming from this committee 
inthe near future. 


ASEE Commission on Engineering Edu- 
cation to Japan 


At the request of the supreme com- 
nander for Allied Powers, the ASEE, in 
operation with the Unitarian Service 
Committee, has organized a commission 
if fifteen engineering educators to visit 
Japan. The commission will consult with 
the Ministry of Education of the Japan- 
se government and officials and educators 
of Japanese universities. Harold L. 
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Hazen, Head of the Department of 
Electrical Enginéering at the Massachu- 
setts Institute of Technology, will serve 
as chairman. The Unitarian Service Com- 
mittee was appointed by SCAP to handle 
all U. S. Government administrative re- 
lations. The commission was organized 
by H. P. Hammond, Dean of Engineering, 
Pennsylvania State College. The com- 
mission members include: C. W. Beese, 
A. B. Bronwell, W. R. Chedsey, A. G. 
Christie, A. B. G. Dietz, B. F. Dodge, H. 
L. Dodge, R. B. Finch, H. L. Hazen, A. 
L. Miller, J. A. Sauer, E. W. Steel, H. B. 
Walker, F. L. Wilkinson and R. S. 
Williams. 


Educational Testing Service 


The ASEE Committee on Selection and 
Guidance, under the chairmanship of Pro- 
fessor Russell Beatty, has worked closely 
with the Educational Testing Service on 
the construction and publication of new 
Pre-Engineering Inventory tests. They 
have proven to be reasonably predictive 
of scholastic success in engineering. The 
Selection and Guidance Committee has 
contacted the individual examining officers 
in each of the accredited engineering col- 
leges of the country, as well as the engi- 
neering deans, in order to familiarize 
them with the tests available and to en- 
courage their adoption. 


Teaching Aids Committee 


The Committee on Teaching Aids of the 
ASEE, with Professor Carl Muhlenbruch 
as chairman, has successfully completed 
a fund-raising campaign to finanze the 
program of evaluation of teaching aids. 
The work of the Committee, during the 
next year, will enter the second phase, 
that of the evaluation of teaching aids 
available for engineering instruction and 
the publication of a bulletin listing reeom- 
mended teaching aids. Reviewing com- 
mittees have been appointed in five cur- 
ricular areas. An exhibit of teaching 
aids is being planned for the Annual 
Meeting at Michigan State College. 
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Unity of the Profession 


The committee on Unity of the Profes- 
sion, organized by the Engineers’ Joint 
Council, has submitted its report. The re- 
port presents four alternate proposals for 
an organization to unify the engineering 
profession. These proposals have been 
submitted to the participating engineer- 
ing societies for expressions of opinion 
of the society officers and members. 
After the opinions have been received, 
the Committee will resume its meetings 
in an effort to draw up a plan of organ- 
ization which shows the greatest promise 
of successful adoption. The ASEE rep- 
resentative, Dean Thorndike Saville, has 
actively participated in the Committee 
deliberations and has served on the plan- 
ning committee which drew up the pro- 
posals. 


Mid-Year Meetings 
. The ECAC and ECRC held meetings 


in November in Washington, D. C. The - 


Administrative Council’s program dealt 
with the engineering manpower shortage 
and included on its panel of speakers 
officials in various government agencies. 
The ECRC meeting was devoted to a dis- 
cussion of research facilities and poten- 
tial, with emphasis upon the problems 
associated with defense research projects. 
These meetings were attended by ap- 
proximately 300 administrators and fac- 
ulty members of engineering colleges. 

The Division of Relationships with In- 
dustry held a highly successful mid-year 
meeting in Cleveland, Ohio on January 
20, 1951. The theme dealt with indus- 
try’s requirements for engineering man- 
power, the draft, and the mobilization 
program. This meeting was attended by 
200 representatives from industry and 
colleges. 

The Drawing Division held its annual 
mid-year meeting on January 18-20 at 
Texas A. & M. College. Approximately 
90 persons attended. 

The cooperative Education Division 
held a meeting of representatives of four- 
teen schools offering cooperative engi- 
neering programs at the University of 


Florida on June 9-10, 1951. The meeting 
dealt largely with the type of training 
programs which industry should provide 
for cooperative engineering students, 
Proposals and problems of coopers 
tive relations in civil service were algo 
discussed. 


Committee on International Relations 


The Committee on International Rel. 
tions, under the Administrative Couneil 
has planned a meeting of international 
educators in conjunction with the An 
nual Meeting of the ASEE. Invitations 
were sent by Dean Woolrich, chairman 
of the Committee, to engineering educa. 
tors in countries of the world outside of 
the Iron Curtain. It is becoming increas. 
ingly apparent that the ASEE can serve 
as a constructive influence in helping the 
nations of the world to get a deeper m- 
derstanding of what constitutes engineer- 
ing education and thereby improve their 
own educational systems. The Society 
ean also serve as an international form 
for engineering educators, thereby aid- 
ing in the dissemination of knowledge 
and fostering goodwill among engineer 
ing educators in many lands. 


Renewal of George Westinghouse Award 


The Westinghouse Educational Fou- 
dation has renewed its agreement with 
the ASEE providing for the granting of 
an annual George Westinghouse Award 
for another period of five years. This 
award consists of $1,000 and a certificate, 
presented to a recipient selected by the 
George Westinghouse Award Committe 
of the ASEE. The Committee has set a 
age limit of 45 for this award in order to 
serve as an encouragement for younger 
teachers. 

Summer Schools 


Three summer schools have been for- 
mally approved for ASEE sponsorship 
by the Executive Board. These are spot- 
sored by the Humanistic-Social Division, 
the Engineering Drawing Division, and 
the Mechanical Engineering Division 
(Thermodynamics). 
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Cooperation with Other Organizations 


The ASEE continued its active cooper- 
ation with other educational and engi- 
neering societies. A contribution was 
made to the Engineers’ Council for Pro- 
fessional Development to assist it in insti- 
tuting a program of professional training 
for young graduate engineers in indus- 
try. This program has been supported 
by a number of other engineering so- 
cieties and will probably be launched in 
1951-52. Its purpose is to encourage 
industry and universities to set up edu- 
eational programs for young engineers 
in order to enable them to continue their 
professional growth in the years imme- 
diately after graduation. 

Representatives of the ASEE have 
also taken an active part in the affairs 
of the Engineers’ Joint Council, the 
American Council on Education, the 
American Standards Association, and 
other organizations. 


Atomic Energy Conferences 


A highly successful enterprise during 
the past year has been the conferences 
of the regional Atomic Energy Commit- 
tees, organized under the chairmanship 
of Dr. Armsby. These committees have 
established an effective working liaison 
between the colleges and the atomic 
energy laboratories, providing for a flow 
of technical information on atomic energy 
to the college faculties. A series of 
papers on atomic energy, arising out of 
the conferences, has been published in 
the Journal and others are to follow. 


Society Finances 


Inflationary times are always difficult 
times for engineering societies and the 
ASEE is no exception. During the past 
four years, prices have almost doubled, 
but the ASEE has continued to operate 
with a balanced budget, despite the fact 
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that its dues are approximately one third 
of those of other engineering societies. 
This has been made possible only by con- 
ducting a vigorous membership cam- 
paign, thereby increasing the Society in- 
come, and by keeping overhead costs to 
a minimum. Over 3500 new members 
have been added to the membership rolls 
in the past four years. It appears quite 
probable that the Society is approaching 
a saturation point in its membership and 
that there may even be some decline. 
This appears evident from the fact that 
the rapidly declining college enrollments 
will inevitably be coupled with a decline 
in the number of college teachers. It 
also appears doubtful at the present time 
that the general price level will remain 
stationary. The Society has been noti- 
fied of an eight per cent increase in the 
cost of printing of the JourRNAL, an item 
which consumes over one-half of the total 
Society income, and other Society ex- 
penses are increasing proportionately. 
It therefore appears that more stringent 
circumstances lie ahead. The Executive 
Board is keenly aware of the financial 
problem and is making a serious effort 
to maintain a balance between income 
and expense. 


Officers Activities 


A final word of commendation is in 
order for the energetic and constructive 
activities of your officers and particu- 
larly your President. During the past 
year, President Dawson personally vis- 
ited numerous Sections and Division 
meetings and attended most of the inter- 
society engineering meetings. He has 
exerted a constructive and beneficial in- 
fluence wherever problems arose which 
impinged upon engineering education. 


Respectfully submitted, 


ArtTHUR BRONWELL 
Secretary 


TIMELY TIPS 


TIMELY TIPS is a new section in the Journal devoted to unique ways of teach- 


ing difficult concepts so that they can be easily grasped by students. Contribu- 
tions to this section should constitute an improvement over current textbook 
presentations. They should not exceed two Journal pages in length (including il- 
lustrations). If you have novel, short-cut methods of making difficult concepts 
seem simple, your colleagues will be glad to see them in the Journal. Send con- 
tributions to the Editor, Professor A. B. Bronwell, Northwestern University, 


Evanston, Iilinois. 


Four Methods or One in Teaching Deflections? 


By M. W. JACKSON 


Assistant Professor of Civil Engineering, 
University of Colorado 


The principles of Virtual Work, 
Dummy Load, Conjugate Beam, and 
Area Moments for the calculation of 
deflections are too often considered in 
teaching as if they were entirely differ- 
ent. The names are more confusing than 
are the methods. If the interrelation- 
ships between them were better under- 
stood, it would perhaps simplify the 
study of deflections and rotations in 
courses in Strength of Materials and 
Indeterminate Structures. The following 
is a simple demonstration for comparing 
all four methods. 


The beam shown in Fig. 1(a) is con- 
sidered perfectly rigid except for the 
portion dr. It is desired to find the 
deflection of point C caused by the 
elastic deformation of the differential 
portion of the beam, dz. The usual 
assumptions in the solution of engineer- 
ing structures are applied, that deflec- 
tions are small, that the difference be- 
tween the angle of rotation, the sine, and 
the tangent of the angle is negligible, 
and that the assumptions of the flexure 
formula apply. 

There is an internal or resisting mo- 
ment, M, at the section dr due to the 


applied loads, P;, P2, and P3, which is 
equal to the applied moment. It has 
been shown prior to the study of this 
topic in the usual course in elementary 


strength of materials that a a = 6, 


The angle, 0, as shown in Fig. 2, is the 
angle of rotation of adjacent faces of a 
differential element, dz, of a beam over 
which M is assumed constant. The as- 
sumed beam (rigid except for the elastic 
section dx) will deflect due to rotation of 
the faces of the element into the position 


AEB as shown in Fig. 1(b). Then, 
a=tana =6 


A. = aCB —0CD = cB 0D. 
Simplifying, 


A.=0 (2 CB-CD) (1) 


‘The relation in equation (1) is purely 


geometric and will be the same no matter 
how the angular deformation @ is pro- 
duced. Study of the quantity in the 
parenthesis in equation (1) is the point 
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FOUR METHODS OR ONE IN TEACHING DEFLECTIONS? 


of departure for obtaining the equations 
for the different methods of calculating 
deflections. 

If a 1 pound load is applied at C as 
shown in Fig. 1(c), the reaction at A is 


a and the moment at D due to this 1 


pound load is m = TZ AP —CD. In 


other words, m is the bending moment at 
D due to a 1 pound load applied to the 
beam at C. Substituting m in equation 
(1), Ac = @m. The value of m is an 
arbitrary value independent of the actual 
deformation of the beam or the actual 
loading of the beam. 

The actual loads on the beam, P,, 
P;, and Ps, produce a bending moment, 
M, at section D, with a corresponding 
angle change @ between the parallel 
M da 
EI 
Therefore the deflection at C due to the 
actual loads on the beam (considering 


faces of the element equal to 


Py Po P3 
| Whe 
Cc ls 
| re 
| 
(b) 
| ee | | 
| | | 
| 
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2. 


M dx 
EI 
If the beam is now considered elastic 
throughout its entire length, the effect 
of the bending moment on each differen- 
tial element will produce an angular 
deformation of that element and a corre- 
sponding deflection at C. Summing the 
deflections produced by each element, 
M m dx 
EI 
recognized as the basis for virtual work, 
the dummy unit load method, Maxwell- 
Mohr method, elastic energy, and others 
likewise of different names but utilizing 

the same final equation. 

Equation (1) has another interpreta- 
tion. As shown in Fig. 1(d), a load equal 
to ve is applied to the beam at D. 
This load, or area, produces a rotation 0 
of the adjacent faces of the element, dz, 


only the dz portion elastic) is A, = m. 


A. = This equation will be 


since 0 = ane The reaction at B of 
the beam thus loaded is, 0 al The 


L 
bending moment about C (considering 
the right hand portion of the beam) is 
o CB — @ CD, which is equal to A, 
in equation (1). Therefore the deflec- 
M dz 
tion at C due to EI 
to the beam at D is equal to the bending 
moment at C due to that load on the 
beam. If then the entire beam is con- 


applied as a load 


tribu- M 
stbook 
ing il- 
ncepts . 
1 con- dx 
dx 
Fig. 1. 


II4 BIG NUMBERS AND LITTLE NUMBERS 


sidered elastic and the Hi diagram for 


the actual loading is applied to the en- 
tire beam as a load, the deflection at C 
is the bending moment at C produced by 
this load. This will be recognized as‘a 
conjugate beam proposition and as the 
method of elastic weights. 

Fig. 1(b) may also be used to demon- 
strate an area-moment relationship. 
From the geometry of the figure, 


6. =6CD. Since 0 = 


FEI’ due to the 
loads on the beam, 6, = Oe CD. Con- 


sequently it may be said that the deflec- 
tion of C from a tangent through D is 
equal to the moment about C of the area 


ee applied at D. It may be seen that 


angle changes between A and C, and 
between D and B, do not affect 4, 
Considering the effect of all of the angk 
changes between C and D, the angle § 
for each differential element is produced 
by the moment on that element due to 
the applied loads. Therefore, it may 
be said that the deflection of C from 4 
tangent through D is equal to the mo 


ment about C of the area of the nH dia- 


gram between C and D. This is one of 
the area-moment principles. 

Some steps desirable for a rigorous 
proof of any of the above propositions 
have been omitted here to save space, 
but the main parts have been outlined, 
Similar procedures may be used to 
tablish the relationships for rotations for 
any of the above systems. 


Big Numbers and Little Numbers 


By R. E. NEWTON! AND H. R. GRUMMANN? 


30,000,000 is a big number and 
0.0000065 is a little one, yet both are 
typical magnitudes of concern to the 
engineering student and _ practicing 
engineer alike. Faced with the stark 
necessity of dealing with such numbers 
within the confines of finite sheets of 
paper and still not loosing track of the 
decimal point, engineers have adopted 
a number of strategems. Electrical 
engineering is replete with examples of 
one of these—thus we have the megohm, 
the kilowatt, the millivolt, the micro- 
ampere, etc. Another device, found 
frequently in tables and graphs, is the 
heading: (X 10-*). (For the tyro a 
factor of 10 is at stake here!) This 
latter device has real merit when the 
user takes the trouble to be explicit. 
Employing it thus, we may write our 


1 Professor of Mechanical Engineering, 
U. 8. Naval Postgraduate School, Annapolis, 
Maryland. 

2 Associate Professor of Aeronautical En- 
gineering, Parks College of St. Louis Univer- 
sity, East St. Louis, Ill. 


“big number” as§3.0 X 107 and ow 
‘ittle number’ as 6.5 X 10-*. This has 
obvious advantages on two counts: the 
necessity for counting zeros is gone, 
and the number of significant figures is 
unambiguous. 

It is our purpose here to indicate 4 
highly useful abridgement of this note 
tion which also makes it compact. One 
simply writes 


= 3.0 X 10’, 
6.5\-* = 6.5 X 


The inventor of this notation seems t 
be Dr. L. B. Tuckerman,’ who taught it 
to one of the authors (H. R. G.) at the 
University of Nebraska over 35 years 
ago. Both of the authors have presented 
it to many classes in engineering math- 
ematics and mechanics over a period of 
years. Frequently this has been dont 
merely by using it while working out 


3 Until his recent retirement Dr. Tuckermat 
was associated for many years with the 
National Bureau of Standards. 
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BIG NUMBERS AND LITTLE NUMBERS 


illustrative examples at the blackboard 
(the notation has, of course, always been 
explained briefly at the time of initial 
use). We have found that students 
quickly comprehend this abbreviation 
and many adopt it for their own work. 
It has particular advantages in many 
slide rule operations. We consider a 
single example which is amply endowed 
with opportunities for decimal point 
error. In finding the tip deflection of 
a steel cantilever beam (I = 82.5 in.*‘) 
of 30 foot span under a tip load of 1250 
lb, one is led to the computation 


PL? 


32 1 
3ET ~ ~ 2-785 


= 7.85 in. 
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The location of the decimal point in the 
first [form of the result is easily fixed by 
a rough mental calculation. The deter- 
mination of the exponent of 10 is, of 
course, a simple application of the laws 
of exponents. The use of the convention 
is certainly no guarantee against decimal 
point errors in such computations, but 
experience shows that they are greatly 
reduced thereby. 

Clearly the number of examples of 
the usefulness of the method could be 
multiplied ad nauseam, but no purpose 
would be served by this. The advan- 
tages, we believe, are apparent. We 
strongly urge its presentation to technical 
students, early in their academic careers. 


College Notes 


Massachusetts Institute of Technology 
and Harvard University today an- 
nounced plans for a joint five-year pro- 
gram aimed at increasing the number of 
broadly trained science and mathematics 
teachers available to secondary schools. 
Under the new Harvard-M.I.T. curricu- 
lum, beginning next September, young 
men and women will be trained for sci- 
ence and mathematics teaching in high 
schools and junior colleges. Their course 
will lead to the degrees of Bachelor of 
Seience in General Science at M.I.T. and 
Master of Arts in Teaching at nearby 
Harvard University. The undergraduate 
phase of the project is largely at M.I.T., 
although some Harvard courses may be 
taken as early as the third year. There- 
after, students will take courses at both 
institutions and draw on the educational 
resources of both. During the fifth year, 
students will teach part-time at local high 
schools, under the direction of the Faculty 
of the Harvard School of Education. 


Seventy faculty members, largely from 
the Southern universities, are spending 


this summer on research projects in the 
Oak Ridge facilities of the Atomic 
Energy Commission. They are in Oak 
Ridge under the auspices of the Research 
Participation Program, a joint activity of 
the Oak Ridge Institute of Nuclear Studies 
and the Oak Ridge National Laboratory. 
The great majority will work in the exten- 
sive research facilities of the Oak Ridge 
National Laboratory, but others will be on 
duty with the Institute Medical Division 
and the University of Tennessee-AEC 
Agricultural Research Program. In ad- 
dition to the 70 individuals who will be 
in Oak Ridge for the entire summer or 
longer, 96 participants will attend the 
three one-month courses in radioisotope 
techniques offered by the Special Train- 
ing Division of the Institute this sum- 
mer. An additional twenty will attend 
the Division’s course in autoradiography, 
and several hundred are expected for the 
annual Oak Ridge Summer Symposium, 
devoted this year to “The Role of Engi- 
neering in Nuclear Energy Develop- 


ment.” It will be held from August 27 to 
September 7. 
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Chamberlin. 

SAWYER, RayMonD B., Associate Professor 
of Physics, Lehigh University, Bethlehem, 
Pa. F. E. Myers, P. F. Miller. 

Sawyer, WILLIAM R., Vice Commandant 
and Director of Studies, Royal Military 
College of Canada, Kingston, Ontario, 
Canada. F. M. Dawson, A. B. Bronwell. 

ScHNEIDER, Rosert R., Instructor in Gen- 
eral Engineering, University of Southern 
California, Los Angeles, Calif. K. C. 
Reynolds, L. R. Schruben. 

ScHULTz, Ftoyp Van Nzst, Professor of 
Electrical Engineering, University of 
Tennessee, Knoxville, Tenn. L. R. Shobe, 
Sherwood King. 

ScHUYLER, Ropert T. E., Area Manager, 
College Department, McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 
City. K. I. Zeigler, S. C. Dorman. 

SHANK, RicHarpD R., Instructor in Electri- 
cal Engineering, Yale University, New 
Haven, Conn. A. G. Conrad, H. M. 
Turner. 

SHANKS, WILLIAM D., Senior Tech. Instruc- 
tor, Product Service Dept., General 
Motors Institute, Flint, Mich. H. M. 
Dent, C. L. Tutt, Jr. 

SKITEK, GABRIEL G., Assistant Professor of 
Electrical Engineering, Missouri School 
of Mines and Metallurgy, Rolla, Mo. 
D. 8. Eppelsheimer, I. H. Lovett. 

SmitH, Preston W., Associate Professor 
of Rhysics, Clarkson College of Tech- 


or of Civil : 
Ames, 
vart. 
or in Civil 
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nology, Potsdam, N. Y. W. H. Allison, 
F. F. Piper. 

Smit, W. Hotmgs, Instructor in Engineer- 
ing, El Camino College, El Camino, Calif. 
W. L. Orr, C. M. Duke. 

Snyper, RayMonp H., Assistant Professor 
of Sanitary Engineering, Lehigh Univer- 
sity, Bethlehem, Pa. J. O. Liebig, Jr., 
P. F. Miller. 

Street, Ernest W., Professor of Sanitary 
Engineering, University of Texas, Aus- 
tin, Texas. P. M. Ferguson, J. N 
Thompson. 

StoucHTon, Bruce C., Assistant Professor 
of Industrial Engineering, University of 
Houston, Houston, Texas. J. T. Elrod, 
D. G. Williams. 

TETREAULT, Emit A., Industrial Coordinator, 
University of Detroit, Detroit, Mich. 
C. J. Freund, D. C. Hunt. 

THOMPSON, ALBERTO F., Chief, Technical 
Information Service, Atomic Energy 
Commission, Washington, D. C. H. H. 
Armsby, A. B. Bronwell. 

UvrenHara, OTto A., Associate Professor of 
Mechanical Engineering, University of 
Wisconsin, Madison, Wisconsin. P. 8S. 
Myers, R. A. Ragatz. 


NEW MEMBERS 


WaAGERSON, RicHarD Industrial Coon. 
nator, University of Detroit, Detroit 
Mich. C. J. Freund, D. C. Hunt. 

WALLACE, RAYMOND P., Chief Patent Eng. 
neer, Radiation Laboratory, University of 
California, Berkeley 4, Calif. E. D. Kan 
A. 8. Levens. 

Warner, Dovuatas F., Technical Recruitin 
Division, General Electric Compan, 
Schenectady, N. Y. M. M. Boring, ¢,?. 
Terwilliger. 

Watson, Eart W., Head, Electrical Dept, 
Spring Garden Institute, Philadelphia, P, 
J. E. Pasek, H. W. Shaw. 

WEIDNER, CHARLES K., Chief Engineer, De 
sign and Construction Dept., Argonw 
Project, University of Chicago, Chicag, 
Ill. W. R. Engstrom, A. B. Bronwell, 

WELLMAN, Epwarp J., Instructor in M 
chanical Engineering, Purdue University, 
Lafayette, Ind. H. L. Solberg, J. k 
Stene. 

Yane, Yru-CHane, Instructor in Mechai- 
cal Engineering, Clarkson College of 
Technology, Potsdam, N. Y. E. McHugh, 
M. G. Mochel. 


131 new members ‘this year 


Dartmouth College 


ANNUAL MEETING 


June 23-27, 1952 


Hanover, N.H. 
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A wide variety of experiments is now 

possible with the seven control fields 

on this new G-E educational ampli- 

dyne. Additional coordinated acces- 

sories of this specially built 1500-watt 

motor-generator set, permit oper- 

ation as an amplidyne control and 

servo-mechanism system. 

It permits: 

® Saturation curve studies 

® Relative effectiveness per ampere 
of control field 

® Load-voltage characteristic studies 

® Efficiency tests and amplification 
characteristic studies 


The educational amplistat demon- 
strates the principles of the self- 
saturating, polarity-conscious mag- 
netic amplifier. You can readily set 
up the unit with other standard 
laboratory equipment fo perform 
these and other basic experiments: 
® Voltage and current regulation of 
small generators 
® Motor-speed control 
® Operation of positioning systems 
© Demonstration of principles of d-c 
current transformers and satu- 
rable reactors 


For further information, write for bulletins GEC-599B (Amplistat) and GEC-590 
(Amplidyne), Section D687-67, General Electric Company, Schenectady 5, N. Y. 


GENERAL 


ELECTRIC 
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Recently redesigned to separate the 
loading and weighing units, this 
modern 100,000 lb. Baldwin Con- 
crete Tester offers new precision and 
safety in operation, new attractive- 
ness in appearance. 

The two-unit design prevents 
transmission of load shocks to the 
indicator, and also keeps the oper- 
ator out of range of flying particles 
from breaking specimens. Clear 
space is 17% inches between col- 
umns. Maximum opening between 


NOW...TWO 


sized for t aj 


ram and upper platen is 2214 inch Bspecial 
Ram travel is three inches, at speed esting o 
up to 1% inch per minute. hens 3 

Ranges on two dials are 0-100,00 Bnd 8 x 
and 0-10,000 Ibs., graduated in 200 Baldwir 
and 20 lb. increments, respectivel. Addition 
Accuracy is within +34% of indicated imm 
load, or 0.15% of full scale capacity, §2 x 18 
whichever is greater. Expos 

This machine not only handlesfrom di 
routine testing of 2 inch cubes aml§ction c; 
3x6 inch cylinders, but is suitable forfhas 500 
many other uses. Ask for Cat. 327s. Lov 


BALDWIN | 


4 
Testin 
g 


)WINCONCRETE TESTING MACHINES 


lor thimajor testing assignments 


221% inc 
S, at speeds 
e. 

> 0- 100,000 


specially suited to rapid, precise 
esting of standard concrete test speci- 
mens 3'x 6 inches, 6 x 12 inches 
nd 8 x 16 inches, this 300,000 Ib. 
ated in 200Baldwin Concrete Tester can, by the 
espectivelj Bddition of special bearing blocks, 
of indicatele immediately adapted for testing 
ile capacity, x 18 inch building blocks. 

Exposed piston surface is protected 
om dust and wear by bellows- 
tion canvas cover. High range dial 
500 Ib. divisions up to 300,000 
bs. Low range scale runs to 50,000 


uly handles 
cubes and 
suitable for 
r Cat. 32% 


IK LIMA -HAMILTON 


Ibs. in 100 lb. divisions. Loading and 
indicating units are separate, to elim- 
inate transmission of shock and 
eliminate operator hazard from flying 
or falling debris. For full details, 
ask for Bulletin 318. 


Eddystone Division 
Baldwin-lima-Hamilton Corp. 
Philadelphia 42, Pa. 

In Canada: Peacock Bros., Ltd., Montreal, Quebec 


AIR SYSTEMS FOR AIRCRAFT 


By C. A. H. POLLITT 
176 Pages, $4.75 


PERFORMANCE 


By F. B. BAKER 
302 Pages, $8.50 


An authoritative description of the 
construction and operation of the vari- 
ous pneumatic operating systems used 
in civil and military 


OF CIVIL AIRCRAFT 


A clearly written summary of the ele- 
mentary principles involved in flying, 
dealing with take-off and landing, climb- 
ing and descent, etc., for aircraft pow- 
ered by piston engines. Discusses the 
aircraft and the future developments 
likely to be made in the field of high 
altitute flying. 


THERMAL TESTING OF STEAM BOILERS 


By LESLIE S. BROWN 
149 Pages, $4.00 


New Edition... 


Translates the theory of boiler testin 
into practical examples, and deals wit 
the various types of boiler installation. 
Covers boiler types and their character- 
istics, combustion calculations and 
losses, boiler thermal efficiencies and 
heat transfer. 


ELECTRO-PLATING, 6th Edition 


By SAMUEL FIELD 
and A. DUDLEY WEILL 


540 Pages, $6.00 


Completely up to date, this revised 
edition of a standard text explains the 
latest methods used in this industry, 
the principles underlying modern proc- 
esses, and the plant and apparatus 
employed in every branch of the work. 


You are cordially inuited ta send 
for examination copies. 


_ ADDRESS: 2 WEST 45th STREET, NEW YORK 19, N. Y. 


PITMAN PUBLISHING CORPORATION 
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COLEEGE. 


Popular Texts in the Prentice-Hall Electrical Engineering Series 


Elements of Television Systems 
By George E. Anner, New York University 


This new text covers the field completely, from the standpoint of basic 
theory plus current practice. 


Ps Published 1951 736 pages 55” x 83” 
ee Electromagnetic Waves and Radiating Systems 
By E. C. Jordan, University of Illinois 
Written by an engineer for engineering students, this text is an intro- 
duction to electromagnetic field theory. 
FT Published 1950 752 pages 58” x 83” 
 ele- Electronic Fundamentals & Applications 
‘mi By John D. Ryder, University of Illinois 
el This book instills in the student a knowledge of, and a familiarity with, 
ae the three areas of electronics prs Me hysical principles underlying 
Leal electron tubes, the characteristics of the tubes, and the electrical circuits 
sides in which they are used. 
high Published 1950 832 pages 59” x 83” 


Basic Electrical Measurements 

¢ By M. B. Stout, University of Michigan 
R A down-to-earth text that presents all the basic points students of elec- 
trical engineering and physics should know about electrical measurements. 


Published 1950 528 pages x 
oad Fundamentals of Electrical Engineering 
and By Fred H. Pumphrey, University of Florida 
and An excellent presentation of the important theory and practice of 
electrical engineering for mechanical, civil, chemical, industrial, and 
other types of engineers. 
Published 1951 720 pages 5§” x 83” 


Introduction to Industrial Electronics 
By R. Ralph Benedict, University of Wisconsin 
This book provides a text that is more quantitative than those now avail- 


se able, yet retains an elementary or intermediate approach to the subject. 
labs. Published 1951 384 pages 58” x 83” 
oe In the Prentice-Hall Electrical Engineering Series, 

—_ William Littell Everitt, Editor 


Send for your copies today! 
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Reinhold 


New and recent books 


MATERIALS ENGINEERING OF METAL PRODUCTS 
By NORMAN E WOLDMAN, Stevens Institute of Technology 
1949 580 pages, illustrated $11.00 


PUNCHED CARDS: Their Application to Science and Industry 


By ROBERT S. CASEY, W. A. Schaeffer Pen Co., and JAMES W. PERRY, The 
Massachusetts Institute of Technology 


1951 516 pages $10.00 


THE MATERIALS TECHNOLOGY OF ELECTRON TUBES 
By WALTER H. KOHL, Collins Radio Company 
1951 450 pages about $10.00 


PAINT FILM DEFECTS: Their Causes and Cure 
By MANFRED HESS 
1951 544 pages, illustrated $12.00 


PAINT AND VARNISH TECHNOLOGY: A Symposium 
Edited by WILLIAM von FISCHER, Case Institute of Technology 
1948 505 pages, illustrated $8.00 


METALS AT HIGH TEMPERATURES 
By FRANCES H. CLARK, U. S. Navy Material Catalog Office 
1950 350 pages $7.00 


Send for_copies on approval. 


Write to Dept. M-296 
nhold PUBLISHING CORPORATION + 330 West 42nd Street, New York 18, N.Y 
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511.00 


lustry 
Y, The 


$10.00 


UBES 


$10.00 


$12.00 


$8.00 


$7.00 


THE VISUAL IMPACT OF A PHOTOELASTIC IMAGE 


Drives home the fundamentals of sculptured design for fatigue- 
tough structures @ No other method so quickly emphasizes 
the importance of stress distribution ¢ ee Labora- 
tories offer complete 
packages—Simple, ver- 
satile, budget priced. 


STRAIN FREE SQUARE 

EDGED MODELS MADE 

FROM TEMPLATE IN 
TEN MINUTES 


NO ANNEALING 
NO POLISHING 


COMPLETE KIT WITH 
FULL INSTRUCTIONS 
INCLUDING SUPPLY 
OF PLASTIC AND 
SAMPLE TEMPLATES 


$255.°° FOB 


Brilliant image projected 
downward on sketching 


pad. 


Centralized controls of 
load—focus—azimuth. 


Instant selection of dual 
light source. 


Quarter wave plates in- 
stantly removable. 


Synchronized polarizer 
and analyzer. 


uires desk to 
wide x 45” only 


length. 
Complete *732.” FOB 


“ room projection 
LOADING FRAME accessories available. 
Components sold separately to fit running budget. 
DETAILS UPON REQUEST 


Chapman Laboratories, P.0. 207, West Chester, Pa. 
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VAN NOSTRAND FS 
FOR COLLEGE TEXTS hate 


A New ELECTRICAL ENGINEERING TEXT Presenting 
The Basic Techniques of Switching Circuit Design Applicable 
to Digital Computers, Other Complex Control Systems and 
Telephone Switching Systems. Profusely Illustrated. 


THE DESIGN OF 
SWITCHING CIRCUITS 


By 
WILLIAM KEISTER, ALISTAIR E. RITCHIE and SETH H. WASHBURN 
Members, Technical Staff, Bell Telephone Laboratories, Inc. 


This text is based on the original material used for training 
engineers at the Bell Laboratories, which course was subse- 
quently given to graduate students at Massachusetts Institute 
of Technology. The present volume is a final edition of the 
text used in the M. I. T. course, revised to offer the advan- 
tages of the academic experience gained there. 


THE BOOK COVERS the principles and basic design 
methods for interconnecting two-valued devices, primarily 
electromagnetic relays, to form systems for automatic con- 
trol. Included are a brief description of circuit components 
—fundamental principles of relay contact network design, 
including switching (Boolean) algebra—design of basic cir- 
cuits to perform specific functions such as counting, memory, 
translating, lockout, and selecting—the integration of such 
functional circuits into systems—and the application of 
switching algebra to electronic design. 


Level—suitable for instruction from the junior to graduate 
level. Prerequisites—An understanding of basic electric cir- 
cuit theory and some knowledge of electromagnetic and 
electronic apparatus. The text calls primarily for a one- 
semester, 45-hour lecture course with an additional 6 hours 
for laboratory work, as a minimum. Profuse illustrations of 
circuits, circuit development, time and sequence charts. 
Detailed explanations. Large number of problems illustrating 
important phases of circuit design. 


Format:—556 pp.—6 x 9—Cloth—Very Well Illustrated — $6.00 


If You Teach or Direct{These Courses 
EXAMINATION COPIES Are Available to You 


Rb: D. VAN NOSTRAND COMPANY, INC. 


SZ 

PUBLISHERS SINCE 1848 
NEW YORK 
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As teaching time grows more precious .. . 


As more and more facts must be taught in the same time... 


Here are 6 good reasons for teaching your classes with... 


The New Third Edition of 7 


MANUFACTURING PROCESSES 


By M. L. Begeman 
The University of Texas 


|. This one book covers all phases of shop work—foundry 
practice, pattern work, plastic molding, powder metallurgy, 
hot and cold working of metals, heat treatment, welding, 
measuring instruments, cutting tools, machines, and acces- 
sories. 


2. All fundamental machines and processes are classified 
and described in detail. 


3. The tools required for each type of machine are listed. 


4. The advantage, limitation, and range of application of 
each machine are discussed. 


5. Photographs and line drawings are used so extensively 
to illustrate significant points that they make up about half 
the total length of the book. 


6. The Third Edition has been completely revised to in- 
clude newly-developed processes and machines, such as: con- 
tinuous casting of metal, Marforming, hydrodynamic forming, 
plastic molds, cold and stud welding, tracer-controlled 
machines, jigs and fixtures, and many automatic and semi- 
automatic production machines. 


Ready in November Approx. 602 pages Prob. $6.00 


Send for a copy on approval 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave. New York 16, N.Y. 
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